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PREFACE. 


HOUGH  the  fuperior  dig¬ 
nity y  and  great  importance 
of  medicine  require  propor¬ 
tionable  shill  in  its  profef* 
fors  •  yet,  perhaps ,  no  art 
is  ufually  praclifed  with  lefs.  5 Tis  truex 
both  health  and  difeafes  are  <  things y  in 
themfelves,  of  a  very  abjlrufe  and  hidden 
nature ;  their  caufes  lie  deepy  and  reme¬ 
dies x  at  the  bejl)  are  but  imperfeHly 
known :  however y  were  there  not  fome 
conftderable  fault  in  the  common  method  of 
forming  phyjiciansy  they  mighty  doubtlefsy 
be  better  qualified \  than  we  generally  find 
themy  upon  leaving  i  the  univerjityy  and 
coming  into  practice. 
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Now  the  grand  defeB  herein ,  is,  by 
the  proper  judges ,  ejleemd  the  want  of  a 
right  initiation  into  the  art.  And  that 
our  own  academies  1  ah  or  under  this  difficulty,  is 
the  frequent  complaint  of  thofe  who  have 
had  their  education  there .  But  when  un¬ 
experienced  youths  are,  in  any  profeffton, 
left  to  form  their  own  method  of  jludy- 
ing,  they  mujl  le  very  fortunate  indeed, 
to  jump  at  once  into  the  bejl  ■,  and  if  a 
jujl  procedure  he  necejfary  in  learning  the 
inferior  arts,  much  more  is  the  fame  re¬ 
quired  to  gain  a  tolerable. knowledge  in  a 
fubjeB  fo  exceeding  nice  and  intricate  as 
phyfic  :  yet,  lefs  care  feems  no  where 
taken,  to  direB  the  wandring  Jleps  of  the 
younger  jludents ,  than  in  this  rugged  path, 
clogged  with  difficulties,  and  hejet  with 
dangers.  And  hence  it  happens,  that  fo 
excellent  an  art  is  often,  hy  phyficians 
themfelves,  thouglot  to 1  he  built  on  a  tot¬ 
tering  foundation ,  and  the  praBice  thereof 
confided d  merely  as  a  trade  ;  hence  perfeB 
quackery,  with  a  thoufand  defruBive  ef- 
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•  1 1 

To  remedy  fo  great  an  evil  among  us, 
the  author  of  the  enfumg  treatife  prefents 
the  candidate  for  phyjic  ’with  the  rational 
elements ,  or  rather  a  complete  theory  of 
the  art  j  for  he  delivers  not  only  the  folid 
principles  and  ground-work  thereof,  hut  all 
the  difcoveries  hitherto  made ,  that  relate 
to  the  fubjecf  j  and  this  too,  in  a  method 
and  language  the  mojl  eafy,  familiar  and 
intelligible. 


The  inflitutions ,  or  domejlic  courfe  of  le~ 
Bures ,  of  the  very  learned  Boerhaave  were 
made  choice  of  for  this  purpofe  ;  as  being  a 
mojl  judicious  colle&ion  of  whatever  is  va¬ 
luable,  both  in  the  ancient  phyficians  and 
the  modern,  digefled  into  the  clearejl  me¬ 
thod,  and  deliver’d  in  the  mojl  concife  and 
fuitable  jlyle.  Such  a  work  might,  there¬ 
fore,  have  an  fiver  ed  the  end  propofed,  had 
it  been  only  faithfully  made  Englifh  5  but 
our  author,  not  content  with  this,  has  im¬ 
prov’d  upon  his  model,  wherever  that  feem’d 
either  pojjible  or  necejfary  :  whence  the 
work,  as  it  now  floods,  is  the  heft  intro- 
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duBion  to  phyfic  hitherto  extant  in  any 
language,  improv'd  and  fitted  for  an  Eng- 
ilfn  reader. 

i 

So  numerous  are  the  difcoveries  and  im¬ 
provements,  made  hy  the  moderns  in  the 
theory  of  phyfic,  that,  were  Hippocrates 
and  Galen  to  appear  again,  they  would  he 
Jurprized  to  find  all  their  medicinal  know¬ 
ledge  fall  infinitely  Jhort  of  what  this 
finall  volume  contains  yet ,  the  whole 
hereof  is  fo  abfolutely  necejfary,  that 
if  any  one  now  attempts  to  praBice  with¬ 
out  it,  he  thereby  demonfir ates  himfelf  un¬ 
qualified. 


This  we  may  fiafely  fay,  whoever  will  he 
at  the  pains  to  perufe  the  following  trea- 
tifie,  with  that  degree  of  attention  the  fuh- 
jeB  requires,  cannot  fail  to  receive  greater 
benefit  therefrom,  than  by  dipping,  after  the 
ufiual  manner,  into  all  the  authors  that  ever 
appear'd  in  phyfic.  The  true  philofophy  is 
happily  applied  through  the  whole,  the  me¬ 
chanical  ftruBure  of  every  part  deliver'd, 
the  nature  and  properties  oj  every  animal 

fluid , 
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■fluid,  with  the  alterations  whereto  ’tis 
fuhjeft,  fully  explain’d,  a  clear  and  fa- 
tis faUory  account  of  difeafes  given,  and  the 
proper  remedies  for  each  align’d  ;  in  a 
word,  this  work  will  thoroughly  qualify 
a  phyflcian,  to  praBife  with  equal  ad¬ 
vantage  and  fatisfaBion  to  himfelf  and 
patients. 


If  the  reader  Jhould  enquire,  why  a  hook 
of  this  charaBer  appears  in  the  Englifh 
language,  we  anfwer,  ’twas  a  Jhame  the  ex¬ 
cellent  doBrine  it  contains  Jhould  any  longer 
remain  unknown  to  Englifh  phyficians.  For 
that  fome  of  them  are  fo  unhappy,  as  to 
he  ignorant  of  the  Latin  original,  from 
whence  this  was  principally  taken,  may,  if 
other  arguments  were  wanting,  he  fairly 
concluded  from  the  ill  fuccefs  of  a  famous 
me,  in  attempting  a  tranflation  thereof. 
This  gentleman,  who  out  of  meer  good  will , 
defign’d  to  prefent  the  learned  Boerhaave  to 
his  brethren,  in  their  mother-tongue,  has 
unluckily  Jhewn  himfelf  an  utter  fir  anger  to 
the  manner,  fenfe  and  language  of  that 
great  author.  We  Jhould  willingly,  howe¬ 
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ever,  draw  a  veil  over  fo  wretched  a  per¬ 
formance,  were  it  not  the  utmofl  injufiice, 
to  fuppofe  one  of  the  mojl  careful  writers 
in  Europe  to  he  the  original  author  of  thofe 
injlitutions,  which  Dr.  Browne  has  given  us, 
The  Dr.  indeed,  with  fome  jujlice  pleads,  in  his 
excufe,  the  difficulty  of  the  task  he  undertook 
for  ’ tis  no  eafy  matter  to  tranflate  the  thoughts 
of  a  Boerhaave,  and  prejerve  his  peculiar 
grace  and  accuracy.  To  give  tranjlations 
equally  perfeB  with  his  originals,  requires 
no  ordinary  degree  of  skill ,  of  pains  and 
application. 


INTRO- 


INTRODUCTION; 


ORA 

Preliminary  Account 


O  F  T  H  E 


O  F 


physic: 

WITH  THE 

Principles,  Nature  and  Dhijton  of  the  Art . 

HOE  VER  has  a  power  to 
perform  human  actions,,  with 
eafe5  pleafure  and  perfeve- 
ranee,  is  faid  to  be  well ;  and 
this  ftate  of  a  man  is  ufually 
called  health  :  but  if  a  perfon 
be  unable  to  perform  thefe  actions  $  if  he 
feel  uneafinefs,  pain,  or  foon  grow  weary 
in  performing  them,  we  fay  he  is  fick  $ 
and  call  this  his  condition  a  difeafe.  .Now 
the  inclemencies  and  alterations  of  the  air, 

a  which 
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which  is  ever  abfolutely  neceflary  to  life  • 
the  nature  of  aliment,  whether  folid  or 
fluid  >  the  force  df  external  bodies  $  the  vital 
aftions  themfelves  $  and,  laftly,  the  very 
ftrudture  of  the  human  machine  mud  have 
render’d  it  fubjeft  to  diftempers,  ever  fince 
mankind  have  lived  as  we  do. 

The  fpecies  being  thus  expofed  to  pain, 
difeafes  and  death,  prefently  began  to  en¬ 
quire  after  proper  means  to  remove  them. 
Herein  they  were  led  either  by  the  expe¬ 
rience  of  others,  or  their  own  inbred  cu- 
riofity,  or  inftinft.  And  this  gave  birth  to 
the  art  of  phyfic  $  which  was  firft  pra- 
ftifed  in  Ajjyria,  arnongft  the  Babylonians , 
Chaldeans ,  and  the  Magi ,  from  thence  it 
came  into  Egypt  ^  Lybia  Cyreniaca  and 
Croto  :  being  afterwards  tranflated  into 
Greece ,  it  flourifhed  in  the  Peninfula  of 
Cnidos ,  and  the  Iilands  of  Rhodes ,  Co  and 
Epidaurns .  Accident,  therefore,  inftinft, 
and  unforefeen  events  laid  the  firft  foun¬ 
dation  of  phyfic. 

The  art,  thus  begun,  was  foon  improved 
by  regiftering  the  fuccefs  of  the  experi¬ 
ments  which  were  made  in  it ;  the  defcription 
of  the  diftempers,  as  well  as  of  the  remedies, 
being  graved  upon  pillars  and  tables,  and 
upon  the  walls  of  the  temples.  The  lick  were 
brought  into  the  public  places,  and  the  high 
ways,  that  thofe  who  palled  by  might  com¬ 
pare  their  diftempers  with  what  they  had 
obferved,  and  apply  or  advife  the  ufe 
of  fuch  medicines  as  had  been  found  effe¬ 
ctual  in  like  cafes. 
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Medicine  was  further  improved^  by 
conftituting  proper  perfons,  a$  phyfici- 
an s,  who  took  an  exa&  account  of  difea- 
fes,  and  defcribed  both  them  and  their 
remedies*  This*  in  a  fliort  time,  gained 
whole  families  great  honour  and  pro¬ 
fit.,  but  efpecially  the  priefts  ;  tho'  the  art 
was  cramp’d  hereby.  The  daily  facrifices,  the 
cuftom  of  embalming,  and  opening  the  dead^ 
gave  a  competent  knowledge  of  the  fa¬ 
bric  and  ftru&ure  of  found  bodies  ;  as  ab- 
fo  of  the  immediate  and  abftrufe  caufes  of 
health,  ficknefs  and  death.  This  knowledge 
was  further  advanced  by  the  diffe&ion  of 
living  creatures,  with  a  philofophical  view ; 
and,  by  taking  a  more  exa£t  account 
of  the  caufes  of  diftempers,  their  be¬ 
ginning,  increafe,  height  and  decreafe  $ 
their  periods,  changes,  and  different  ef¬ 
fects  in  refped  of  future  confequences  and 
accidents:  and  what  greatly  contributed  to 
complete  this  work,  was,  the  knowledge 
of  medicines  and  their  virtues,  manifefted 
by  experience,  with  the  method  of  chufing* 
preparing,  and  applying  them. 

Hippocrates ,  well  skill’d  in  thefe  feve- 
ral  particulars,  and  provided  with  nume¬ 
rous  obfervations  of  his  own,  compoied, 
out  of  the  whole,  a  fyflem  of  phyfic,  and 
was  the  firft  that  truly  deferved  the  title  of 
phyfician  ,*  for,  having,  with  great  accuracy, 
weighed  and  compared  things  together,  he  laid 
a  juft  foundation  of  phyfic  for  future  ages* 

This  work  of  Hippocrates  continued  im¬ 
proving  amongft  the  Jfclepiads and  was 
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afterwards  digefted  into  a  more  regular  me¬ 
thod  by  A  returns )  and,  being  ftill  further 
improved,  at  various  times,  by  feveral  ar- 
tifts,  in  different  countries,  it  was  brought 
into  the  fchool  of  Alexandria ,  and  at  lafl 
came  into  the  hands  of  Galen . 

Galen  made  a  coiledion  of  their  refpe- 
dive  writings,  digefted  what  was  confufed, 
and  took  a  great  deal  of  pains  to  explain 
every  thing,  according  to  the  peripatetic 
dodrine  •  this  he  did  with  fome  advantage  to 
phyfic  ’tis  true,  yet  not  without  many  in- 
conveniencies  ,•  for,  by  enlarging  the  art  with 
tedious  explications,  and  accounting  for  all 
things  by  the  four  elements,  the  cardinal 
qualities,  their  feveral  degrees,  and  the  four 
humors,  he  has  fliewn  much  more  addrefs 
than  truth  in  his  writings. 

Learning,  after  the  lixth  century,  be¬ 
ing  negleded  in  Europe  •  from  the  ninth 
to  the  thirteenth,  phyfic  went  on  improv¬ 
ing  among  the  Arabians ,  in  Africa  and 
in  Spain  •  whereby  the  Materia  Medic  a  y 
and  its  preparations,  as  well  as  what  be¬ 
longed  to  the  art  of  chirurgery,  grew  more 
complete  and  coried  ,•  yet  ftill  they  per- 
fifted  in  their  tedious  Galenical  explications, 
till  thofe  were  alfo  confuted  and  explod¬ 
ed  by  the  Hippocratic  dodrine,  in  France , 
on  the  one  hand,  and  by  chymical  and  ana¬ 
tomical  experiments  on  the  other. 

At  length  the  immortal  Harveyy  by  his 
difcoveries,  overturned  all  the  theory  of  the 
antients,  and  placed  the  art  of  phyfic  upon 
&  more  certain  balls#  Since  his  time,  it  hath 
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been  Varioufly  improved,  without  adhering  tp 
any  particular  fed,  not  only  by  new  difco- 
veries  in  anatomy,  botany  and  chymiftry, 
but  alfo  by  phyhcal  and  mechanical  experi¬ 
ments  ;  with  the  affiftance  of  other  arts,  as 
hydroftatics,  pneumatics,  which  have  a 
manifeft  tendency  thereto. 

From  hence  it  appears,  that  the  art  of 
phyfic  was  firft  founded  upon  experiments 
and  obfervations  faithfully  collected  ;  whcfe 
effeds  were  afterwards  explained,  and  their 
caufes  affigned  by  the  afftftance  of  reafon. 
The  fir  ft  part  carries  conviction  along  with 
it,  and  is  indifputable ;  nothing  being  more 
certain  than  demonftration  from  experience. 
The  latter  is  more  dubious  and  uncertain  • 
every  fed  explaining  the  caufes  of  parti¬ 
cular  effeds,  upon  different,  hypothetical 
principles.  Some  endeavour  to  account5 for 
the  phenomena  of  the  fluids  in  a  human 
body,  and  the  power  of  medicines  in  alter¬ 
ing  them,  by  a  general  notion  of  acids  and 
alkali’s  ;  as  if  the  qualities  of  all  material 
fubftances  were  to  be  reduced  to  thofe  two 
general  heads:  but  they  might  as  well  re¬ 
duce  all  colors  to  black  and  white,  ac¬ 
cording  as  they  have  a  near,  or  more 
diftant  relation  thereto;  for  material  fub¬ 
ftances  have  as  great  a  variety  of  forms 
and  qualities,  which  produce  different  ef¬ 
feds,  as  there  are  different  materials  in 
which  thofe  qualities  refide. 

Some  again  w^ould  account  for  the  dif¬ 
ferent  operations  of  medicines  from  the  three 
chymical  principles ;  as  if  all  remedies  were 
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produced  from,  and  owed  their  effects  to*’ 
fait,  fulphur  and  mercury. 

Others  take  in  more,  and  afcribe  all  the 
virtues  of  medicines,  as  well  as  of  the  natural 
humors,  to  fpirit,  fait,  oil,  earth  and  wrater$ 
but  fuch  principles  are  of  themfelves  too 
narrow  and  precarious  to  be  trufted,  5Tis 
faeft  to  have  recourfe  to  mechanical  philo-? 

'  fopy,  in  accounting  for  the  adions  of  na-r 
tural  fubftances  ,•  lor  this  comprehends  all 
the  other  principles,  as  feveral  branches 
thereof,  fome  forms  of  fubftances  produc¬ 
ing  acids,  others  alkalies  ;  fome  bitter, 
fweet,  fowr,  acid,  aftringent,  &c.  others 
falts,  fulphur,  or  mercury  •  and  others  again, 
fpirits  of  feveral  kinds,  and  a  variety  of 
terrene  as  well  as  aqueous  parts ;  all  which 
are  endowed  with  different  qualities,  and 
produce  as  great  a  variety  of  effeds. 

The  bodies,  which  on  all  fides  furround 
us,  are,  we  fee,  endowed  with  different  pro- 
.  parties  ,•  earth  differs  in  appearance  and  ef- 
Feds  from  water,  wood  from  ftone,  and 
flefti  from  herbs.  This  difference  philofo- 
phy  teaches  us  to  attribute  only  to  the  dif¬ 
ferent  figure,  bulk,  connedion  and  arrange¬ 
ment  of  the  parts  whereof  thefe  bodies  are 
pompofed  ^  for  however  various  the  pheno¬ 
mena  of  them  may  be,  yet,  were  their  com¬ 
ponent  parts  reduced  to  the  fame  figure, 
bulk,  connedion  and  pofition,  they  could 
not  but  make  the  like  homogeneal  maf- 
fes  of  extended,  folid,  divifihle,  moveable, 
figuvable  and  paffrve  matter.  All  bodies, 
therefore*  be  they  natural  or  artificial,  are 
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matter  of  like  kind ;  or  one  is  as  pure 
and  perfed  matter  as  another. 

This  general  matter  is  feparable  into  fi- 
milar  parts,  or  fuch  as  retain  the  fame  nature 
and  properties  with  the  whole ;  and  into 
diffimilar  ones,  or  fuch  as  have  fome  dif¬ 
ferent  properties  from  the  whole.  The 
latter  reparation  cannot  be  performed  by 
triture  or  comminution,  which  only  refolves 
a  body  into  its  integral  parts }  ’tis  not  the 
mortar,  the  file,  or  the  mill,  but  a  more 
powerful  agent  that  muft  refolve  a  body 
into .  its  effential  parcels. 

Include  any  vegetable,  or  animal  fub- 
ftance,  in  a  proper  apparatus,  and  commit 
it  to  the  heat  of  a  gentle  fire  ;  firft  a  fine 
vapor  rifes,  condenfes,  and  turns  into  a  lim¬ 
pid,  taftlefs  fluid.  Augment  the  fire,  and 
there  comes  over,  in  vapor,  a  liquor  of  a 
ftiarp  taft,  and  urinous  finell.  Increafe  the 
heat  again,  and  a  cloud  of  particles  will 
afcend,  and  adhere,  like  cryftals,  to  the 
fides  of  the  veffel.  Thefe  have  nearly  the 
taft  of  common  fait,  and  eafily  diffolve 
in  water.  Make  the  fire  more  fierce,  a 
new  cloud  gathers,  condenfes  and  falls,  in 
yellowifli  drops,  into  the  receiver.  Thefe 
will  float  on  the  furface  of  what  came 
firft  over,  are  inflammable,  and  bear  a  re- 
femblance  to  common  oil.  What  now  re¬ 
mains  in  the  retort  is  black  and  crufty. 
Dilute  this  with  boiling  water,  and  ’twill 
give  a  faline  taft  thereto.  Depurate  and  eva¬ 
porate  the  fluid,  and  it  will  leave  fhin- 
ing  cryftals  behind  it,  refembiing  fait,  Af- 
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ter  this  lixiviation,  there  is  left  a  light, 
brittle,  porous  and  infipid  matter.  Thus 
all  bodies,  unlefs  we  ought,  perhaps,  to  ex¬ 
cept  fome  few,  yield,  by  diftillation,  five 
different  fubflances.  i.  A  water  or  phlegm, 
2.  A  volatlie  fluid,  or  fpirit.  A  faiine 
matter,  or  fait,  both  volatile  and  fixt.  4.  A 
fat  ftibftance,  or  oil,  otherwife  called  ful- 
phur.  5.  And,  laflly,  a  friable,  porous  bo¬ 
dy,  or  Caput  mortunm *  But,  the  fpirit  be¬ 
ing  only  a  mixture  of  phlegm  and  fait, 
thefe  five  may  be  reduced  to  four. 

Phlegm  is  fluid,  pellucid,  volatile,  or  ea- 
fly  evaporated  by  heat,  infipid  and  feent- 
lefs  ;  its  component  parts  may  be,  there¬ 
fore,  fmall  and  fpherical,  with  numberlefs 
interfaces  between  them  ;  whereby  it  is 
excellently  fitted  to  enter  the  pores  of 
mefi  bodies,  and  fwell,  burft  and  fepa- 
rate  their  parts.  Thus  fait  is  eafily  dif* 
folved  by  it.  Upon  this  account,  it  unites 
and  blends  the  other  principles  together, 
in  bodies  ,*  for  falts,  when  diluted,  prove 
diffolvents  of  fulphurs.  This  is  farther 
evident,  from  its  effects  upon  vegetables  and 
animals,  where  ’tis  the  chief  inftrument  in 
preparing  and  diftributing  the  nutritious  jui¬ 
ces,  by  diluting,  mixing,  diffolving,  includ¬ 
ing,  and  then  conveying  the  more  dry,  te¬ 
nacious,  and  lefs  pliable  parts  of  the  nu¬ 
triment  to  their  defin’d  places.  But  where 
this  principle  exceeds  in  quantity,  the  falts 
are  too  piueh  diluted,  and  the  fulphurs 
broke  too  fmall ;  from  whence  happens  a 
relaxation  of  texture,  an  evaporation  of  the 

more 
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more  fubtile  parts,  and  a  deftrudion  of  the 
fubftance  -  as  is  daily  feen  in  thofe  plants 
and  animals  which  too  much  abound  in 
moifture.  On  the  contrary,  thofe  bodies 
wherein  it  is  deficient,  as  in  wood,  (tone 
and  metals,  preferve  their  ftate  and  form 
for  many  ages. 

Salt,  in  general,  has  three  effential  pro¬ 
perties  ,  ’tis  perceptible  to  the  tongue,  ca¬ 
ll  ly  dilfolvabie  in  water,  and  is  fpecifically 
heavier  than  apy  of  the  other  chymical 
principles.  This,  therefore,  has  its  parts  fo 
figured  and  difpofed,  as  briskly  to  ftrike 
and  enter  the  Papilla  of  the  tongue,  that 
is,  its  parts  are  folid  and  pointed  ;  ’tis, 
moreover,  very  porous  •  and,  becaufe,  in  an 
equal  bulk,  it  contains  more  matter,  its  in¬ 
terlaces  are  fmaller,  than  in  the  other  prin¬ 
ciples.  It  feems  defigned  to  render  bodies 
compad  and  durable  ,•  and,  accordingly,  we 
find,  when  ’tis  extraded,  or  lofes  its  force, 
the  body  lofes  its  texture,  and  eafily  crum¬ 
bles  or  moulders  away. 

The  pureft  fulphur,  or  oil,  is  vifcous, 
tenacious,  adhefive,  and  fpecifically  lighter 
than  water ;  when  well  purged  of  fait,  ’tis 
infipid  and  fcentlefs ;  it  lubricates,  and  will 
not  mix  with  water  •  ’tis  inflammable,  and 
coagulates  with  acids  ;  but  liquifies  alkalies, 
and  diffolves  them;  it  granulates  and  con¬ 
geals  with  cold^  and,  when  pure,  evapo¬ 
rates  by  heat.  This  principle,;  therefore, 
may  ferve,  in  compofition,  to  entangle,  in- 
vifcate,  conned  and  bind  the  others  toge¬ 
ther,  and  help  to  confolidate  the  whole, 

whilft 
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whilft  it  lubricates  and  preferves  the  more 
friable  parts. 

The  Caput  tnortuum *  or  elementary  earth* 
Is  what  the  fire  leaves  untouched*  a  fixed* 
ftubborn  and  intradible  remainder.  This 
freely  receives  into  it  felf  any  fluid  whate¬ 
ver  ;  *tis*  therefore*  very  porous*  or  caver¬ 
nous*  and*  confequently*  of  a  texture  rare 
and  lax  *  ’tis  friable*  and  eafily  crumbles  to 
duft*  and  nearly  refembles  a  heap  of  fand. 
However*  it  greatly  differs  from  common 
earth;  being  infipid*  fcentlefs*  and  confifHng 
of  languid*  exhaufted  and  exiccated  parti¬ 
cles  ;  whereas  common  earth  is  a  mixture  of 
all  the  chymical  principles.  ’T is  fpecifically 
lighter  than  the  other  four*  though  its 
parts  feem  vaftly  more  denfe  than  theirs  ; 
being  only  fet  at  a  greater  diftance  from 
each  other.  This  appears  from  its  obftiliate 
remaining  behind*  and  eluding  the  force  of 
the  ftrongeft  fire.  Its  ufe*  therefore*  is  to 
afford  a  proper  lodgment  and  fupport  to 
the  other  principles ;  to  confine  and  reftrain 
the  more  volatile  parts  ;  and  to  render  all 
compad  and  uniform.  This  feems  clear* 
from  its  retaining  the  external*  priftine  form 
of  the  matter  fubmitted  to  diftillation*  and  its 
exad  refemblance  to  a  cafe  with  its  nume¬ 
rous  ceils. 

Mercury*  or  fpirit*  is  only  the  fine  and 
fubtile  parts  of  the  elementary  bodies*  raid¬ 
ed  by  natural  fermentation*  or  the  artifi¬ 
cial  afiiflance  of  fire*  to  the  highefl:  degree 
of  volatility  and  efficacy ;  but  this  being  on¬ 
ly  obtainable  from  fait  and  fulphur*  no 

more 
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snore  need  here  be  faid  of  mercury  as  a 
principle. 

Thefe  principles  are,  perhaps,  unobtain¬ 
able  in  their  pure  and  perfed  ftate ;  and 
fubftances,  ’tis  true,  may  receive  a  vaft  va¬ 
riety  of  forms  and  qualities  from  fire ;  yet 
the  dodrine  of  them,  being  deduced  from 
matter  of  fad,  has  its  ufe  and  excellence,  and 
well  deferves  the  confideration  of  a  phyfician. 

Medicine,  as  it  is  derived  a  medendo ,  or 
ajfififting  nature  in  the  removal  of  pain, 
weaknefs  and  difeafes,  and  preventing  death, 
properly  fignines  the  therapeutic  part  alone  $ 
which,  as  being  moft  neceffary,  was  firft  found 
out  and  improved ;  and  this  fenfe  the  word 
originally  bore  :  but  when  afterwards  that 
part,  which  refpeds  the  prevention  of  diftem-* 
pers,  and  the  prefervation  of  prefent  health, 
was  added  to  the  former,  they  retained 
only  that  fingle  name  :  all  a  phyfician  hath 
to  do,  being  blit  to  prefer ve  the  prefent,  and 
to  reftore  abfent,  health. 

Thus  the  fubjed  of  phyfie  is,  a  human 
body  confider'd  in  a  natural  or  diforder’d 
ftate,  and  the  end  or  intention  thereof 
to  preferve  health,  or  reftore  it ;  which 
two  parts  of  the  art  are  fufficient  to  Ihew 
the  neceffity  and  ufefulnefs,  as  well  as  the 
noblenefs  of  it  $  the  human  body,  where¬ 
with  it  is  principally  concern’d,  being,  of 
all  others,  the  moft  noble. 

But,  befides  thofe  parts  of  phyfie,  called 
sryieivn  and  ©fep<mu77jcd5  which  refped  preven¬ 
tion  and  the  cure  •  there  are  others,  more 
fublime  and  requifite,  to  be  known,  in  or¬ 
der 
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jder  to  the  better  underftanding  of  thefe  ; 
for,  as  a  phyfician  cannot  well  tell  how 
*to  prevent  or  remove  difeafes,  unlefs  he 
firft  underhand  the  fubftance  he  is  to  work 
upon,  as  well  as  the  qualities  of  the  mc^ 
idicines  he  ufes  ;  fo  it  is  neceflary  he  fhould 
make  ftribt  and  accurate  obfervations  on 
all  the  phenomena,  or  accidents,  difcovera-. 
ble,  either  in  a  found  or  a  diftemper’d 
body,  in  one  that  is  dying  or  already  dead ; 
whether  they  proceed  from  internal  or  ex¬ 
ternal  caufes,  or  are  produced  by  accident 
or  art.  A  phyfician  is  likewife  to  confl- 
-der,  what  latent  caufes,  in  human  bodies, 
may  concur  to  produce  fuch  phenomena  j 
and  what  may  be  necelfary  to  prevent  future 
ill  accidents,  or  fecure  a  good  event. 

And,  in  this  cafe,  he  is  to  make  ufe  of  his 
reafon,  and  always  to  weigh  and  compare  his 
experience  therewith,  as  ftridly  as  poffible  ; 
confidering  the  properties  of  bodies,  and  of 
the  natural  humors  and  medicines  ]  and  at  the 
fame  time  obferving  what  is  either  agreea¬ 
ble,  or  difagreeable  to  nature ;  and  thefe 
things  are  to  be  weigh’d  with  prudence 
and  exaftnefs,  that  he  may  be  the  better 
enabled  thence  to  deduce  juft  confequences, 
and  judge  of  future  events. 

In  order  to  this  end,  it  is  requifite  we 
fhould  fix  upon  fome  principles,  which  may 
ferve  as  marks,  and  afiift  us  in  explaining 
the  phenomena  of  natural  bodies,  and  ac¬ 
counting  for  the  accidents  that  may  arife 
therein  •  the  effefts  produced  in  natural 
humors,  or  thofe  of  medicines  made  ufe 
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of.  And,  in  this  cafe,  the  Boylean  philo- 
fophy  may  be  moft  aflfifting;  being  purely 
mechanical,  and  grounded  upon  phylical  ex¬ 
periments.  We  are  likewife  to  confider, 
the  natural  ftrength  and  difpofitions  of  bo¬ 
dies,  and  to  compare  the  works  of  nature 
together,  which  may  direct  and  affift  us 
in  forming  the  rules  of  art. 

And,  that  we  may  the  better  underhand 
the  operations  of  human  bodies,  whereto 
a  phyfician  fhould  be  affifting,  and  know 
how  to  help  her  where  fire  is  deficient ;  we 
are  to  confider,  that  man  is  compofed  of  a 
foul  and  body,  united  together,  which  are 
of  different  natures,  who,  therefore,  manifefts 
actions  and  paflions  of  different  kinds  - 
yet  is  there  fuch  a  reciprocal  connedion 
and  confent  betwixt  thefe  two  parts,  that 
the  operations  of  the  mind  are  affeded  and 
varioufly  determined  by  the  ftate  and  con¬ 
dition  of  the  body  ;  and  on  the  contrary. 

But  tho’  the  thoughts  may,  in  fome  mea- 
fure,  be  differently  difpofed  by  the  influence  of 
the  humors  of  the  body  ;  yet  the  foul  hath 
fome  particular  thoughts,  which  the  body 
has  no  effed  upon  :  and  fo  the  body  per¬ 
forms  fome  particular  operations,  which  are 
involuntary  j  though,  in  fome  meafure,  al¬ 
terable  by  the  concurrence  of  the  volun¬ 
tary  adions,  and  influence  of  the  fpirits, 
varioufly  diffributed,  according  to  the  dif¬ 
ferent  paflions  of  the  mind.  But  how  far 
the  foul  is  influenced  and  difordered  by 
the  diftemperatures  of  the  body,  and  the 
fluids  contained  therein  j  or,  on  the  con- 
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trary,  how  far  the  body  is  diforder ’d  by 
paiTions  of  the  mind,  muft  be  judged  of  by 
obfervation. 

The  operations  of  the  mind,  and  thofe 
of  the  body,  are  not  confufedly  to  be 
confider’d  together  3  fince  what  difturbs  the 
mind,  is  principally  owing  to  the  diftrafti-* 
ons  and  diforders  of  the  foul ;  whereas 
the  difeafes  of  the  body,  almoft  always 
depend  upon  the  figure  and  motion  of  the 
folid  parts,  and  the  various  difpofitions  of 
the  fluids  contained  in  the  veffels  ;  and  are 
explicable  by  their  particular  properties, 
and  peculiar  qualities,  refulting  from  the 
different  forms  of  the  parts,  whereof  thofe 
fluids  are  compofed. 

And,  that  a  phyfician  may  be  qualified  for 
this  confideration,  he  ought  not  only  to  be 
well  skill’d  in  the  anatomical,  chymical, 
mechanical  and  phyfical  experiments,  and 
thofe  which  come  under  natural  philofb- 
phy ;  but,  in  his  enquiry  into,  and  reafon- 
ing  about  them,  he  muft  begin  with  fuch 
as  are  moft  Ample,  eafy  and  certain  ,*  and 
thence  proceed  to  thofe  of  the  firft  de¬ 
gree  in  compofition,  which  will  lead  him 
to  the  more  compound,  difficult  and  ob~ 
fcure. 

And,  as  he  that  would  learn  ought  to 
proceed  from  particulars  to  generals ;  the 
method  of  inftru&ing  proceeds  from  ge¬ 
nerals  to  particulars  j  which  we  fliall  here 
obferve. 

And  fince  a  phyfician  ought,  in  the  fir  ft 
place,  to  underhand  the  nature  of  a  hu¬ 
man 
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man  body  with  all  its  parts.,  both  folid 
and  fluids  that  he  may  be  throughly  ac¬ 
quainted  in  what  health  confifts ;  fo,  in 
the  next  place.,  he  is  to  confider  what  al¬ 
terations  nature  is  fubjed  to,  which  may 
produce  difeafes ;  and  alfo,  what  are  their 
differences,  canfes  and  effeds,  and  how  they 
are  to  be  diftinguiflied  and  known.  To 
this  end  phyfic  is  divided  into  five  parts ; 
VIZ*  ^vaioKoytKYii  'TrctSohoynLY),  v yietvii^  aild 

’fyepciTreOT/Kii. 

The  firft  general  part,  which  is  called 
phyfiological,  treats  of  the  parts  of  a  hu¬ 
man  body,  their  drudure,  difpofition,  ufes 
and  actions  ^  together  with  the  faculties  of 
the  foul.  The  objeds  of  this  part  are 
called  things  natural,  or  things  according 
to  nature. 

The  pathological  part  treats  of  difeafes* 
their  differences,  caufes  and  effeds,  or 
fymptoms,  whereby  human  bodies  recede 
from  their  natural  ftate.  This  is  called 
yctSohoyiM,  as  it  deferibes  the  difeafes  of  the 
body  ,*  MTioxcyicL  <7TA^oxoyntri,  when  it  treats  of 
caufes ;  wadoxoy! a,  or  voroxoyt*,  when  it  treats 
of  their  differences  ;  and  <7VlAf7r]ct)[JLcLTOXoyicLi 
when  it  explains  the  effeds,  or  fymptoms, 
of  difeafes.  The  objeds  of  this  part  are 
thofe  things  which  are  called  preternatu¬ 
ral,  or  things  contrary  to  nature. 

The  femiotic  part  ffiews  the  figns,  which 
diftinguifh  between  ficknefs  and  health, 
difeafes  and  their  caufes,  which  lie  con¬ 
cealed  in  human  bodies  ;  and  alfo  the  figns 
of  the  event  of  diftempers,  or  their  prog- 
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noflics.  The  objects  of  this  part  are  things 
natural,  non-natural  and  preternatural. 

The  fourth  part,  called  vyivth  fhews  what 
Remedies  are  proper,  and  how  they  are  to 
be  ufed  to  preferve  health,  as  much  as 
pofllble,  and  to  prevent  diflempers.  The 
ob jedts  of  this  part  are  things  non-natural. 

The  therapeutic  part  inftru&s  us  in  the 
Materia  ?nedica:>  or  proper  medicines,  their 
preparations  and  ufe,  in  order  to  reflore 
health,  and  remove  diflempers.  This  fifth 
part,  called  employs  the 

which  refpefts  diet ;  the  prepa¬ 
ration  of  medicines ;  which  teaches 

manual  operations ;  and  tetrmm  which 

is  the  method  of  healing. 

Having  thus  breifly  premifed  the  rife 
and  progrefs  of  phyfic,  and  the  principles 
we  fhall  make  ufe  of,  with  the  general 
nature  and  divifion  of  the  whole  art,  we 
fhall  next  proceed  to  confider  thofe  divi- 
fions  diflinftly. 
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Chap.  I. 

Concerning  Physiology,  or  the  Animal 
Oeconomy  in  General . 

H  E  defign  of  phyfiology  is  to 
inftruct  us  in  the  nature  of  hu¬ 
man  bodies ,  the  temper  and 
conftitution  of  the  whole,  and 
of  every  part ;  together  with 
their  ufes  and  addons,  in  order 
to  qualify  us  to  purfue,  with 
advantage,  the  end  of  phyfic,  which  is,  as 
was  laid,  to  preferve  and  reftore  health.  And 
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fince  we  cannot  know  the  nature  of  human 
bodies,  their  temper,  conftitutions,  actions  and 
ufes,  without  underftanding  the  frame  and  ftru- 
6ture  of  the  whole,  and  the  feveral  parts ;  what 
veflels  they  are  fupplied  with ;  what  parts  they 
are  compofed  of ;  what  fluids  circulate  thro* 
them  ;  and  what  alteration  they  undergo  ;  and  are 
fubjed  to  from  the  velfels  they  pafs  through  ;  the 
ufe  of  the  non-naturals,  or  errors  in  nature  :  I  fay, 
fince  the  knowledge  of  fuch  things  is  neceflary 
to  obtain  the  art  of  preferring  or  recovering  loft 
health,  whoever  defigns  to  improve  himfelf  in 
that  art,  ought  to  be  well  skilled  in  anatomy  •  the 
ftrudture  of  the  whole  body,  and  all  the  parts 
that  go  to  compofe  it. 

As  a  human  body,  therefore,  confifts  of 
folids  and  fluids,  the  ftructure  of  the  veflels 
containing  the  fluids,  is  not  only  to  be  under- 
ftood,  but  alfo  the  nature,  difpofttion,  and  qua¬ 
lities  of  thofe  fluids  themfelves,  before  we  can 
well  apprehend  the  ufe  or  actions  of  the  parts. 
So  that  a  young  phyfician  ought  to  improve  himfelf 
in  both,  not  only  by  reading  proper  books  of 
anatomy,  and  of  the  nature  of  the  animal  juices, 
but  alfo  by  applying  himfelf  to  fuch  methods  as 
may  demonftrate  thofe  things  more  exactly ;  as 
anatomical  diflections,  both  of  dead  and  living  bo¬ 
dies,  with  abtual  experiments  and  obfervations 
made  upon  the  animal  fluids ;  being  all  along  care-^ 
ful  to  compare  art  with  nature.  The  evidence  of 
our  fenfes,  either  by  tafte  or  fmell,  or  both,  will 
in  a  great  meafure  fatisfy  us  of  the  manifeft  qua¬ 
lities  of  fuch  fluids  as  are  naturally  contained  in 
the  feveral  veffels  of  human  bodies ;  and  when 
once  we  are  well  acquainted  herewith,  this  may 
lead  us  to  a  knowledge  of  the  ufe  of  the  parts, 
and  of  what  alterations  they  receive  therefrom. 
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And  the  body,  as  we  faid,  being  compofed  of 
firm  veffels  and  fluid  liquors;  when  we  know 
what  veffels  compofe  any  part,  and  what  com¬ 
munication  they  have  with  each  other ,  as  alfo 
what  fluids  are  brought  or  fecreted  by  thofe 
veffels  ;  this  will  inform  us  of  the  ufe  and  action 
of  the  parts,  as  well  as  the  manner  of  the  a- 
dti on.  For  when  we  know  the  qualities  of  the 
fluids  brought  to  any  part,  and  the  nature  of  the 
liquid  there  feparated  from  it,  we  are  certain 
that  the  ufe  and  action  of  that  part  was  to  make 
fuch  an  alteration  in  the  original  fluid,  as  flhould 
fuffice  to  prepare  it  to  feparate,  and  afford  the 
other ;  and  that  the  part  was  properly  contrived ' 
and  difpofed  in  its  formation  to  anfwer  fuch  an 
end. 

Since,  then,  the  parts  of  a  human  body  are 
very  different  from  one  another,  not  only  the 
temper  and  difpofition  thereof  muft  vary,  but 
likewife  their  ftrudhire  and  conformation.  Some 
parts  are  called  flmilar,  others  diflimilar.  Thofe 
are  ternfd  flmilar,  whole  peculiar  component  fi¬ 
bres  appear  all  of  a  like  nature  and  liibflance, 
as  a  bone,  a  cartilage,  Belli,  a  fibre,  fat,  and  others* 
wrhich  tho3  they  appear,  at  firft  fight,  flmilar,  if 
more  nearly  examin3d,  have  other  parts  inter¬ 
woven  in  their  competition,  as  veins,  arteries,  and 
nerves  :  however,  they  are  efteemM  flmilar,  from 
their  appearing  homogeneous,  or  of  the  lame 
nature.  Thofe  parts  are  called  diflimilar,  which 
are  compofed  of  feveral  flmilar  parts  :  They  are 
alfo  called  organical ;  though,  properly  Ipeakihg, 
the  word  flmilar  is  not  ufed  in  oppofltion  to 
organical,  only  as  the  parts  it  denotes  differ  in  be¬ 
ing  lefs  compounded  ;  for  a  fimlar  part  alfo  may 
be  laid  to  be  organical;  as  the  bones,  which  have  an 
organical  ufe;  yet  fince  thefe  parts,  ufuaify  called 
flmilar,  do  not  perform  a  perfect  and  entire  addon 
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of  themfelves,  they  are  therefore  called  fimilar  in 
contradiftinction  to  thofe  which  are  more  properly 
organical. 

From  hence  it  appears,  that  fimilar  parts  and 
fuch  as  compofe  or  concur  to  compofe  organical 
ones,  differ  from  one  another  in  qualities  accor¬ 
ding  to  their  different  formation,  and  various 
modes,  and  manner  of  action  :  And  tho*  a  Part 
be  termed  organical  from  its  apt  compofition  and 
conformation,  which  renders  it  fit,  of  it  felf,  to 
perform  animal  functions,  yet  there  is  a  firid  and 
entire  union  betwixt  both  fimilar  and  organical 
parts  t  for  the  whole  body  is  not  only  perfe&ly 
united  together  ;  but  all  the  parts  thereof,  \yhe- 
ther  fimilar  or  diflimilar,  are  mutually  interwoven 
with  ch  other. 

As  the  body  is  compofed  of  dlftincl  parts, 
clofely  united,  the  folid  parts  themfelves  are 
compounded  of  feveral  fibres,  conveniently  and 
aptly  connected  together,  fo  as  to  render  the 
whole  machine  vafcular ;  whilft  the  feveral  vef- 
fels  have  fo  regular  a  communication  one  with 
another,  that  the  liquids  contained  in  each  may 
be  continued  in  a  coriftant  motion  and  circulation, 
according  as  they  are  protruded  forwards  by  the 
force  of  pulfation. 

In  the  conftruction  or  formation  of  the  folid 
parts  we  find,  that  though  they  are  all  vafcular, 
for  the  conveniency  of  circulation  and  nutri- 
.  tion,  yet,  according  to  their  different  offices  and 
ufes,  fome,  for  the  firmnefs  and  liability  of  the 
body,  are  formed  like  pillars,  fupports,  or  but- 
trefles  ;  forne  like  arches  to  cover  and  defend 
others  ;  ibme  like  props,  wedges,  levers  and 
pulleys ;  others  like  cords,  prefles  or  bellows ; 
and  others  again  like  fieves  and  framers,  pipes, 
conduits  and  refer vatories :  And  the  fervice  they 

all 
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all  perform,  which  is  done  mechanically,  is  called 
their  office  or  ufe. 

As  to  the  fluid  parts,  thefe  being  contained,  ac¬ 
cording  to  their  refpedtive  natures,  in  different 
veflels,  are  kept  in  a  conftant  and  determinate 
motion,  according  to  the  laws  of  circulation,  and 
are  often  mixed  together,  feparated  again,  and 
altered  in  different  part  of  the  body,  according  to 
the  different  offices  and  ufe  of  the  veflels  they 
pafs,  or  are  {trained  through,  and  the  different 
degrees  and  manner  of  fermentation  they  under¬ 
go,  to  fit  and  difpofe  them  to  their  feveral  re¬ 
parations  or  filtrations. 

The  food  which  is  taken  in  at  the  mouth,  af¬ 
ter  maftication  or  chewing,  if  neceffary,  is  con¬ 
veyed  through  the  oefophagus,  along  with  li¬ 
quids,  into  the  flomach,  and  is  there  digefled  in¬ 
to  a  kind  of  pulp,  wherein  the  folids  are  di hel¬ 
ved  and  blended  with  the  fluids ;  and  thence,  be¬ 
ing  conveyed  into  the  duodenum,  by  the  mix¬ 
ture  of  the  pancreatic  juice  and  bile  from  the 
DuBus  Choledochus ,  it  is  alter’d  and  reduced  into 
perfect  chyle,  the  feces  being  feparated  from  the 
purer  liquid. 

The  chyle  thus  prepared  is  received  and  p ref- 
fed  into  the  la&eal  veflels,  which  convey  it  to 
the  mefenteric  glands  of  the  firft  order,  where 
lymphatics  from  feveral  parts,  as  well  as  in  the 
glands  of  the  fecond  and  third  order,  accelerate 
its  motion  towards  the  Recepaculum  Chyli ,  or  the 
mefenteric  gland,  where,  as  well  as  in  the  Tho¬ 
rax,  it  hath  a  frefh  fupply  of  lympha,  impelled 
by  the  force  of  circulation,  to  quicken  its  mo¬ 
tion  through  the  DuBus  Pecquetianus  into  the  left 
fubclavian  vein. 

When  the  new  chyle  is  thus  mixed  with  the 
blood,  it  circulates  along  with  it,  and  is  firft  con¬ 
veyed  to  the  right  auricle  of  the  heart,  and 
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thence  through  the  right  ventricle  thereof,  into 
the  Vena  arteriofa ;  and  thus,  pafling  through  the 
lungs,  ftis  carried  to  the  left  auricle  of  the 
heart,  by  the  Arteria  venofa  ;  and,  being  thence 
received  into  the  left  ventricle,  is  difperfed  thro’ 
the  whole  body,  by  the  ramifications  of  the  aor¬ 
ta,  where  it  receives  its  proper  alterations  in  the 
feveral  parts,  according  to  their  refpe&ive  ufes 
and  functions,  and  returns  again  to  the  heart  by 
the  veins. 

And  as  the  blood  and  chyle  thus  circulate 
through  the  veins  and  arteries,  fo  all  the  reft  of 
the  fluids  in  man’s  body  are  in  a  conftant  circu¬ 
lation. 

The  lympha,  which  by  diluting  accelerates  the 
motion  of  the  chyle  through  the  lacteals,  alfo 
thins  the  blood  and  ferum,  and  is  again  feparated, 
in  the  lymphatics,  and  often  repeats  its  courfe  : 
the  bile,  which  is  feparated  in  the  liver,  and  di- 
gefts  the  chyle,  is  again  feparated  in  the  liver, 
and  mixes  with  new  chyle ;  or,  as  part  of  it  is 
expended,  a  frefh  fupply  is  made  ;  and  thus  the 
fpirits,  which  fecreted  in  the  cortical  part  of 
the  brain,  pafs  through  the  nerves,  digeft  the 
blood,  and  promote  the  proper  ferment  and  fun¬ 
ction.  of  every  part,  are  again  fupplied  by  the 
brain,  and  conveyed  to  the  nerves. 

Thus  ail  the  fluids  are  in  a  conftant  motion 
through  the  veffels,  whofe  fides  are  thereby 
rubbed,  moved,  diftended  and  reftored  to  their 
places  again.  The  Fluids,  thus  move  according 
to  mechanic  and  hydroftatic  rules,  as  water 
runs  through  pipes  in  an  hydraulic  or  water- 
engin  ;  but  to  determine  their  actions  one 
upon  another,  the  nature  of  each,  is  to  be  well 
considered,  examined  and  fcmtinizftl  by  frequent 
experiments  of  various  kinds,  and  their  evident  qua¬ 
lities 
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lities  difcovered  and  confirmed  by  the  teftimony 
of  our  fenfes.  „ 

From  hence  it  may  in  fome  meafure  appear, 
what  is  the  ftate  of  the  human  hody  in  health  ; 
for  fince  men,  as  we  faid,  are  well,  when  they  can 
rightly  perform  the  natural  actions  of  life,  lo  he 
is  to  be  called  healthy,  whofe  body  is  in  a  fit  condi¬ 
tion  for  performing  fuch  actions,  as  depend  upon, 
and  flow  from  the  due  temper  and  conftitution  of 
all  its  parts.  Galen  fays,  *  to  iv&py&v  \$i  to  vyiai- 
veiv  cLhxa,  to  i.  e.  *tis  not  action ,  but  the 

power  to  perform  it ,  that  proves  a  man  in  health  : 
And  he  elfewhere  calls  health,  najd  qvpiv 

ivepyeiaf  oro/nT/yfu,  a  natural  difpojition  of  all  the 
parts  of  the  body ,  enabling  it  to  perform  the  aBions 
of  life. 

Yet  there  is  a  certain  degree  of  latitude  in 
refpebt  of  a  heathful  difpofition  of  body ;  for  all 
men  Ihew  not  the  fame  degree  of  perfection  in 
their  actions  ;  but  in  refpect  of  their  age,  fex, 
and  other  circum fiances,  one  will  perform  either 
all  forts,  or  fome  particular  actions,  more  perfectly 
than  another,  yet  they  are  both  faid  and  efteem- 
ed  to  be  in  health. 

Another  thing,  which  makes  a  great  diffe¬ 
rence  in  the  degrees  of  health,  is  the  difference 
of  conftitution,  that  is,  of  the  different  qualities 
of  the  federal  humors  and  difpofition  of  the 
parts  of  the  body.  The  ftmilar,  as  well  as  the 
organical,  differ  in  temper  according  to  the  dif¬ 
ferent  qualities  of  the  fluids,  wherewith  they  are 
nourifhed;  and  the  original  imprefftons  made  by  the 
primary  nourishment  they  received  in  the  womb, 
which  lays  the  firft  foundation  of  a  future  con- 
ftitution  :  or  again,  the  parts  of  the  body,  as 
well  folid  as  fluid,  may  be  impregnated  with  fo¬ 
reign  qualities,  as  the  Semen  virile  happens  to  be 
dilpofed ;  the  firft  rudiments  of  the  body,  as 
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well  as  the  primary  humors,  being  apt  to  change 
into  different  tempers,  with  the  firft  ferment  they 
happen  to  acquire. 

The  temper  of  a  man’s  body,  when  in  health, 
may  be  laid  to  be  good  in  a  twofold  fenfe,  that 
is,  either  (imply  and  abfolutely,  or  with  relation 
to  feme  thing  elfe  of  the  kind ;  for  if  there  be 
fuch  a  juft  proportion  of  all  the  qualities  which 
appear  in  different  conftitutions,  fo  that  none  of 
them  exceeds  the  others  in  quantity,  fuch  a  con- 
ftitution  (imply  and  abfolutely  may  be  faid  to 
be  good  and  temperate  ;  and  this  difpofttion  of 
body  is  called  lernper  amentum  ad  Pondus ,  or  a 
temper  according  to  exact  weight  or  due  calcu¬ 
lation  :  but  if  there  be  a  disproportion  in  the 
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humors,  as  to  one  or  more  qualities,  which  yet 
are  agreeable  to,  and  hinder  not  the  peculiar  acti¬ 
ons  of  that  body,  this  temper  is  called  Temper a- 
mentum  ad  juftitiam,  or  a  difpofttion  of  body  fui- 
table  to  fuch  a  conftitution  ;  though  this,  in  re- 
fpeht  of  the  former,  may  be  called  Intemperies ,  or 
an  indifpofition  of  the  humors. 

But,  to  proceed,  this  temperature,  in  which 
there  is  not  an  exact  proportion  of  different  qua¬ 
lities,  aflumes  a  different  denomination  from  that 
quality  which  is  prevalent  and  exceeds  the  reft, 
whether  it  be  one  alone,  or  two  joined  together ; 
and  the  accident  or  action,  produced  by  that  pe¬ 
culiar  temper,  is  aferibed  to  the  moft  prevalent 
quality,  though  they  are  all  in  fome  meafure  con¬ 
cerned  therein. 

Some  of  thefe  conftitutions  are  called  fimple  ; 
others  compound  :  that  is  called  fimple,  when 
one  particular  quality  exceeds  its  oppoftte,  and 
the  reft  are  equal  or  undiftinguifhable.  The  fim¬ 
ple  conftitutions  are  four  :  that  is  faid  to  be 
hot,  when  heat  is  prevalent,  and  other  qualities 
are  juftly  proportioned  •  cold,  when  that  is  ea- 

ffty 
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fily  diftinguiftied  ;  moift,  when  fuperfluous  fero- 
fities  make  chemfelves  evident  ;  dry,  when  the 
body  is  otherwife  temperate,  but  wants  fuflicient 
nourifhment,  and  a  juft  proportion  of  juices. 

But  when  two  qualities  exceed  the  others,  a 
conftitution  is  called  compound ;  of  which  there 
may  be  four  kinds :  thus,  a  conftitution  may  be 
hot  and  moift,  as  in  fcorbutic  defluxions,  when 
too  much  hot'ferum  is  difcharged  upon  the  parts; 
hot  and  dry,  as  in  a  fever  ;  cold  and  moift, 
as  in  hydropical  diftempers  ;  and  cold  and  dry, 
as  in  a  marafmus :  yet  in  all  thefe  cafes  there  is 
a  wide  difference,  in  regard  to  the  feveral  de¬ 
grees  wherein  they  fall  Abort  or  exceed. 

The  conftitution  moft  proper  and  agree¬ 
able  is  hot  and  moift  ;  which  is  twofold,  viz*' 
either  properly  belonging  to  the  primary  and  na¬ 
tural  temper  of  the  body  ;  or,  acquir’d  by  the 
ufe  of  the  non-naturals,  or  the  afflftance  of  art : 
and  this  conftitution,  or  temper  of  the  hu¬ 
mors,  is  moft  commodious  to  mankind,  and  qua¬ 
lifies  them  beft  for  action,  and  is  moft  confident 
with  health  and  longevity  :  whereas,  the  con¬ 
trary  temper,  cold  and  dry,  tends  to  decay 
and  death  :  for  the  fooner  a  body  withers  and 
dries  away,  the  fooner  it  grows  old  and  draws 
near  its  period  of  life.  This  heat  and  moi- 
fture  hath  alfo  its  feveral  degrees ;  for  thefe  qua¬ 
lities  are  beft  when  moderate  :  thofe  which  dif¬ 
fer  and  recede  from  that  mediocrity,  are  called 
hot  and  moift,  hot  and  dry ;  or  cold  and  moift, 
and  cold  and  dry  ;  though  all  in  general  are  hot 
and  moift  in  feme  degree. 

Thefe  differences  of  tempers  are  commonly 
diftinguifhed  by  the  denominations  of  fanguin, 
choleric,  phlegmatic  and  melancholic  confti na¬ 
tions,  according  to  the  nature  and  difpofition  of  the 
juices  in  the  feveral  bodies,  where  the  excremen- 

tious 


I  O 


A  Complete  Theory 

tiousdifcharges  anfwer  thereto.  They  whofe  blood 
is  of  a  moderate  temper,  between  hot  and  moift, 
are  called  fanguin  thofe  who  exceed  in  heat, 
and  whofe  blood  is  dryer,  are  called  choleric ; 
thofe  who  are  cold  and  moift,  phlegmatic ;  and 
laftly,  thofe  who  are  cold  and  dry,  melancho¬ 
lic. 

As  to  the  different  tempers  and  conftitutions 
of  men,  they,  in  great  meafure,  depend,  not  only 
upon  the  various  difpofttions  of  the  humors  con¬ 
tained  in  the  body,  but  alfo  on  the  peculiar  con¬ 
formation  and  ftructure  of  the  noble  parts,  and 
their  various  proportions  in  refpedt  to  each  other, 
which  difpofes  them  to  breed  humors  of  diffe¬ 
rent  kinds  and  difpofttions;  and  endows  them 
with  various  qualities,  according  to  the  feveral 
alterations  they  undergo  in  different  bodies,  and 
the  various  proportions  of  inch  differently  fer¬ 
mented  animal  fluids,  exceeding  or  falling  ftiort 
in  degrees  of  digeftion  ;  or  being  ,  varioufly  de¬ 
praved  or  vitiated  by  the  affimulating  qualities  of 
humors  already  contained,  or  of  frefti  food  tak¬ 
en  into  the  body,  which  may  pervert  the  crafts 
or  difpofttion  of  the  fluids  already  contained 
in  the  fanguiferous  veffels. 

The  proportion  of  the  parts  and  their  con¬ 
formation  may  contribute  to  the  difference  of  con- 
ftitutions,  ‘as  they  feparate  and  difcharge  hu¬ 
mors,  not  only  differently  prepared,  but  in 
greater  quantities :  thus,  if  the  heart  be  larger 
in  proportion  to  the  body,  than  the  reft  of  the 
parts,  the  blood  muft  circulate  more  briskly  and 
with  greater  force  ;  if  the  liver  be  large,  and 
feparate  a  great  quantity  of  bile,  the  chyle  and 
blood  muft  be  more  bilous ;  and  as  the  ftomach 
differently  digeils,  the  blood  muft  be  fupplied 
with  nourifhinent  in  greater  or  lefs  quantities, 
more  or  lefs  digefted ;  and  fo  occafton  either  cho¬ 
leric 


leric  or  phlegmatic  conditutions.  Thus  the  noble 
parts  contribute  to  the  different  temper  of  the 
whole,  as  well  as  of  themfelves  other  particular 
parts. 

For  this  reafon  it  is  that  different  parts  of  the 
body  are,  in  refpebt  of  one  another,  edeemed  of 
different  tempers  ;  as  the  heart,  upon  account 
of  its  fituation  and  condant  motion,  may  be  rec¬ 
koned  one  of  the  hotted  parts  of  the  body.  The 
others  reckoned  of  a  hot  temper,  are  the  liver, 
the  mufculous  fiefh,  the  fpleen,  the  kidneys,  the 
lungs,  the  veins,  arteries  and  fat.  The  cold 
parts  are  the  bones,  cartilages,  ligaments,  ten¬ 
dons,  nerves,  membranes,  ipinal  marrow,  and 
the  brain.  Thoie  which  are  accounted  mold,  are 
the  diet,  the  marrow,  the  brain,  the  breads^  the 
tedicles,  the  lungs,  the  fpleen  and  kidneys,  the 
mufculous  flefh,  the  tongue,  the  heart,  and  the 
fofter  nerves.  The  dry  parts  are  bones,  carti¬ 
lages  ,  ligaments ,  tendons  ,  membranes ,  arte¬ 
ries,  veins,  and  hard  nerves. 

There  is  yet  another  difference  in  the  temper 
and  conditutions  of  human  bodies,  in  refpecf 
of  fexes  and  age ;  thus  women  are  naturally  col¬ 
der  than  men,  too  much  heat  being  fuppofed  apt 
to  confume  and  vitiate  the  tender  nourifhment 
of  infants,  which  is  to  be  prepared  in  the  mother. 
Age  alters  conditutions,  according  to  the  feveral 
dages  and  periods  thereof  ;  thus  infants  and 
children  are  hot  and  moid,  youth  more  temperate, 
men  and  full-grown  perfons  hot  and  dry,  whereas 
in  old  age  the  heart  dccreafes,  and  their  nou- 
rifhment  is  dried  up  for  want  of  its  ufual  flip— 
plies. 

Another  thing  that  makes  conditutions  differ, 
is  the  difference  of  climates,  manner  of  living, 
the  nature  of  the  food  they  life,  and  the  liquors, 
wherewith  the  more  folid  parts  of  it  are  diluted. 

In 
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In  former  ages,  water,  and  the  produds  of 
the  earth,  were  the  only  aliment,  as  appears  both 
from  facred  and  profane  hiftory,  and  from  na¬ 
ture  it  felf.  Mankind,  after  the  deluge,  began 
to  feed  upon  the  parts  of  animals,  their  juices, 
and  the  fruits  of  the  earth  artificially  prepared  y 
though  many,  even  to  this  day,  feed  upon  nothing 
but  vegetables,  and  life  only  water  for  drink. 
Some  live  almoft  wholly  upon  fifh  ,*  others  upon 
fielh  and  milk ;  whilft  others  again  make  ufe  both 
of  vegetables,  fifh,  fowl,  and  other  animals. 

Thus  mankind,  after  different  manners,  are 
nourifhed,  and  fupport  their  ftrength.  Nor  does 
the  variety  of  food  much  alter  the  fubftance  or 
actions  of  their  bodies,  the  parts  thereof  having 
the  power  of  altering  and  affimilating  any  thing 
into  a  like  fubftance  with  themfelves;  yet  it  is 
evident  by  daily  obfervation  and  experience,  that 
this  aflion  of  aflimilation  is  more  eafily  perform¬ 
ed,  according  to  the  difference  of  the  food,  and 
the  nature  of  the  liquors  taken  in ;  as  alfo  ac¬ 
cording  to  the  different  method  of  preparing  or 
drefiing  that  food  ;  and,  further,  according  to  the 
temper  and  difpofition  of  the  body,  and  the  dif¬ 
ferent  degrees  and  capacity  of  digeftion  and  fan- 
guification. 

The  fruits  of  the  earth,  when  ripe,  as  corn, 
and  others  of  the  like  kind,  being  dried,  cleanfed 
and  ground,  mixed  with  water,  then  fermented 
and  boiled,  are  very  nouri  firing,  eafily  digefted, 
and  ferviceable  in  preferring  man’s  body.  But 
the  parts  of  animals,  when  boiled,  baked,  roafted 
or  fried,  afford  the  beft  nutriment,  and  are  more 
eafily  digefted,  efpecially  when  boiled  or  baked. 
And  fauces,  which  promote  digeftion,  and  excite 
the  appetite,  are  chiefly  made  with  fait,  vinegar, 
fpices,  and  oil.  Fruits,  when  they  are  fully 
ripe,  their  foftnefs  makes  them  eafily  diffolve 
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and  digeft,  fo  that  they  want  no  other  preparation 
to  render  them  fit  for  ufe. 

As  for  drink,  if  water  alone  be  made  ufe  of, 
crude  running  water  is  heft ;  but  if  there  be  in¬ 
fects,  or  fuch  like  creatures  therein,  it  is  fitter  for 
fervice,  after  being  moderately  boiled,  and  fet¬ 
tled,  that  the  dime  and  extraneous  bodies  may  fall 
to  the  bottom.  And  as  to  liquors  made  by  deco¬ 
ction  of  fruits,  or  any  fort  of  grain,  the  advan¬ 
tage  of  them  is  eafily  underfiood;  nor  is  the  ufe 
of  malt  liquors  lefs  known,  or  the  goodnefs  and 
wholefomnefs  of  common  wines ;  all  which  are 
prepared  by  attenuation,  digeffion,  dilution,  and 
feparating  the  groffer  parts  from  the  more  fluid ; 
which  are  therefore  more  eafily  digefted,  fepara- 
ted  and  difcharged  by  the  natural  addons  of  the 
parts  of  human  bodies,  and  the  common  and  na¬ 
tural  emunCtories. 

From  what  hath  been  faid  of  phyfiology  in  ge¬ 
neral,  the  nature  of  a  human  body,  the  object  of 
phyfic,  in  fome  meafure  appears.  We  fee  it  not 
only  depends  upon  a  due  temper  and  difpofition 
of  the  juices,  but  alfo  on  a  regular  conformation 
of  the  parts  that  prepare  them,  and  perform  all 
the  functions  neceffary  to  fuch  a  creature.  To 
which  purpofe  both  the  fimilar  and  organicai 
parts  are  to  be  rightly  difpofed ;  and  have  a  na¬ 
tural  conformation  to  render  them  fit  for  aCtion ; 
and  this  in  refpeCt  as  well  of  the  number  of  the 
component  fimilar  ones,  as  of  their  form,  magni¬ 
tude,  connection,  and  fituation,  with  a  perfect 
harmony  amongft  all  that  go  to  make  up  the  fa¬ 
bric. 

The  differences  of  the  animal  functions,  and 
actions  in  a  human  body,  have  generally  been 
divided  by  phyficians  into  animal,  vital,  and  na¬ 
tural,  in  refpect  of  the  three  principal  parts  of 
the  body,  the  brain,  the  heart,  and  the  liver  : 

But 
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but  fince  whatever  is  animal  or  vital,  is  alfo  natu¬ 
ral,  and  all  thefe  jointly  tend  to  preferve  life,  and 
in  refped:  of  the  end  of  their  a&ions,  have  the 
fame  intention,*  and  (ince  other  parts,  as  well  as 
they,  have  their  diftind  offices,  and  jointly  con¬ 
tribute  to  complete  the  animal  oeconomy,  and 
prepare  thofe  juices  which  are  requifite  to  fuftain 
and  preferve  life,  I  fhall  here  lay  ahde  thefe  di- 
ftinctions,  and  conftder  what  is  the  adtion  and  fa¬ 
bric  of  each  part.  For  having  faid  thus  much  of 
phyfiology  in  general,  I  fhall  proceed  to  take  a 
view  of  it  in  particular,  and  fhew  not  only  the 
natural  ftrudture  and  ufe  of  the  parts,  but  how 
they  all  contribute  to  anfwer  the  ends  of  nature ; 
not  only  as  they  are  fubfervient  to  the  operations 
of  the  body,  but  like  wife  to  thofe  of  the  mind, 
being  both  to  be  confidered  as  join’d  together, 
and  as  they  reciprocally  affect  each  other. 


Chap.  II. 


Concerning  the  Action  of  Maftication  ;  the 
Origin  of  the  Saliva  ;  njjiih  its  Nature 
and  Mixture . 

IN  treating  of  phyfiology,  in  particular,  that 
we  may  as  well  underftand  the  frame  and 
fabric,  as  readily  conceive  the  adtion  and  ufe  of 
every  part,  and  fee  what  (hare  each  hath  in 
forming  the  whole  mafs  of  fluids  ,  I  fhall  di- 
ftinctiy  confider  each  part  by  it  felt,  and  exa¬ 
mine  how  natural  bodies  are  render’d  capable  to 
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carry  on  the  defigns  of  nature  ;  wherein  I  (ball 
trace  the  footfteps  of  nature  it  feif. 

And  fince  a  human  body  was  originally  formed 
in  a  perfect  ftate  of  health,  and  in  full  propor¬ 
tion,  with  food  ready  provided  for  it,  I  fhali 
firft  confider  how  food  is  converted  into  nourifh- 
ment  fit  to  preferve  health,  and  continue  life; 
becaufe  this  being  once  underftcod,  it  will  more 
eafily  appear  how  nature  may  be  vitiated,  and 
health  impaired,  and  how  a  phyfician  may  beft 
preferve,  or  refcore  it. 

To  begin,  then,  with  the  firft  fteps  that  nature 
takes  to  preferve  health  and  continue  the  life  of 
a  man,  by  fapplying  him  with  convenient  nou- 
rifhment.  When  folid  food,  whether  prepared 
by  nature  or  art,  is  received  into  the  mouth,  it 
there  undergoes  feveral  alterations,  by  biting  and 
chewing  thereof,  the  mixture  of  the  natural  mu-, 
cus  of  the  part,  and  the  faliva  which  flows  therein, 
together  with  the  infinuation  of  the  air. 

In  biting,  the  lower  jaw  is  drawn  down  from  the 
upper  towards  the  breaft,  the  Procejfus  Condyli - 
formis ,  being  articulated  above  with  the  protube¬ 
rance  of  the  Os  Pemporurn ,  by  a  ligament  encircling 
the  whole  articulation ;  a  moveable  cartilaginous 
plate  interpofing,  which  is  fixed  to  neither  of  the 
bones  ;  but  the  ligament  of  the  articulation,  at 
the  verge  of  its  circumference,  and  hollow  on 
both  fides.  Another  thing  required  in  biting 
whilft  the  lower  jaw  continues  thus  drawn  down, 
is,  that  it  be  again  forcibly  prefled  upwards  againft 
the  upper  jaw,  that  whatever  is  interpofed  be¬ 
twixt  the  eight  foremoft  teeth,  called  Incifores , 
planted  oppolite  to  each  other  in  either  jaw,  may 
be  cut  a  funder.  « 

The  firft  action  is  performed  by  the  mufcles, 
called  Biventres ;  they  rife  flefhy  out  of  a  final! 
hollow  in  the  bails  of  the  Procejfus  Mafioideus ,  and 
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degenerating  into  tendons,  pafs  through  the  muf- 
cle,  called  Stylohyoideus ,  and  the  annular  ligament 
fixed  to  the  fide  of  the  Os  Hyoides ,*  when  they 
grow  carnous  again,  and  being  furnilhed  with 
fielhy  fibres  from  the  Os  Hyoides ,  they  afcend  to, 
and  are  inferred  in  the  middle  of  the  chin,  on 
the  lower  and  innermoft  fide ;  being  thus  placed 
lowed:  of  all,  they  adt  by  the  mechanical  direction 
of  the  pulley,  through  which  the  tendon  paifes  ; 
their  power  and  direction  being  very  artificial  and 
furprizing. 

The  latter  adfion  is  performed  by  the  contra¬ 
ction  of  the  temporal  mufcles,  which  rife  with  a 
large  femicircular  carnous  origin,  from  a  cavity 
in  the  Os  Frontis,  Sphenoides ,  and  OJfa  Squamofa , 
whofe  fibres  meeting  and  uniting  together  under 
the  Os  Jugate ;  and.  being  flrengthned  and  directed 
by  other  fibres  received  from  thence,  they  be¬ 
come  partly  tendinous,  and  partly  carnous,  and 
are  inferted  into  the  ProceJ]us  Coronoides ,  of  the  lower 
jaw,  on  either  fide.  The  maffeter  mufcles  are 
alfo  concerned  in  this  adtion,  which  rife  thick  and 
fielhy  from  the  firft  bone  of  the  upper  jaw,  from 
the  Os  Jugate ,  whofe  fibres  interfering  one  an¬ 
other,  are  inferted  into  the  external  and  lower 
edge  of  the  lower  jaw  about  four  fingers  breadth 
from  the  middle  thereof.  The  Pterygoideus  exter- 
nus  fpringing  from  the  external  part  of  the  out¬ 
ward  wing  of  the  Procejfus  Pterygoides ,  in  the  Os 
Sphenoides ,  and  alfo  from  the  upper  part  of  the 
fame  bone  backwards,  is  inferted,  with  a  ftrong 
tendon,  in  the  femilunar  cavity,  fituated  in  the 
infide  of  the  lower  jaw,  betwixt  the  condyloid 
and  coronoid  precedes ;  thefe  mufcles  move  the  jaw 
forwards  and  upwards  when  they  adfc  both  toge¬ 
ther  ;  and  obliquely  forwards  to  one  fide  when 
only  one  of  them  adits.  The  Pterygoideus  interims  has 
a  fielhy  and  tendinous  beginning  from  the  whole 
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Internal  furface  of  the  external  table  of  the  Pro 
ceffus  Pterygoid.es ,  and  defcending  with  a  ftrong  and 
broad  tendon  in  a  dent  a  little  above  the  internal 
angle  of  the  lower  jaw,  under  the  great  apo- 
phyfis  ;  when  the  two  aft  together,  they  draw  the 
jaw,  along  with  the  maifeters,  ftrongly  upwards 
and  backwards ;  and  laterally  and  backwards  when 
only  one  acts.  When  thefe  eight  mufcles  aft 
together,  they  draw  the  lower  jaw  againft  the  up¬ 
per  with  a  vaft  force,  fetting  the  teeth  of  both' 
firmly  one  againft  another  ;  and  thus  the  fore 
teeth,  called  Inc  if  ores,  being  ftrongly  prefted  toge¬ 
ther,  perform  the  aftion  of  biting; 

The  food  being  thus  divided  by  biting,  is  for¬ 
ced  in  betwixt  the  unequal  broad  ends  of  the" 
teeth,  called  Mol  ares ,  or  grinders,  to  be  further 
divided.  ^Tis  thus  forced  in  betwixt  the 
grinders,  firft  by  the  contraction  of  the  mufcle, 
called  Buccinator ,  which  riling  broad  and  fifth y 
from  the  fore  part  of  the  coronoid  procefs  of  the 
lower  jaw,  adheres  faft  to  the  gums  of  both,  by 
direft  fibres,  which  palling  along  the  cheeks,  are 
inferted  into  the  corners  or  the  mouth,  and  prefs- 
the  cheeks  clofe  to  the  outlines  of  the  grinders. 
The  orbicular  mufcle  of  the  lips  is  faftned  by 
membranous  ligaments  to  the  gums  in  the  mid¬ 
dle  of  the  upper  and  lower  lip.  This  mufcle  en- 
compaffes  the  mouth  and  lips  with  its  carnous 
fibres,  and  is  inferted  into  no  bone,  but  draws 
together,  contracts  and  fhuts  the  mouth.  The 
zeugomatic  mufcles,  riling  flefhy  from  the  exter¬ 
nal  part  of  the  Os  fugale,  and  defcending  oblique¬ 
ly,  are  inferted  about  the  corner  of  the  lips,  and 
draw  them  obliquely  upwards,  and  prefs  a  por¬ 
tion  of  the  cheek,  near  the  upper  part  of  the 
Buccinator ,  againft  the  gums  of  the  upper  jaw. 
The  next  mufcle  afiifting  in  this  aftion,  is  the 
common  elevator  of  the  lips,  which  from  the 
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fourth  bone  of  the  upper  jaw  is  inferted  into  the 
corner  of  the  lips,  under  the  tendon  of  the  pre¬ 
ceding  niufcle ;  it  lifts  the  lips  more  directly  up¬ 
wards,  and  clofes  them,  as  well  as  that  part  of  the 
cheeks,  to  the  gums.  The  proper  elevator  of  the 
upper  lip  is  double;  one  part  rifes  from  the  fame 
fourth  bone  of  the  upper  jaw,  above  the  other, 
and  defeending  obliquely,  terminates  under  the 
skin  of  the  upper  lip  ,*  the  other  rifing  from  the 
fore  part  of  the  upper  jaw,  about  the  middle  of 
the  lower  part  Gf  the  nofe,  is  difperfed  in  the 
middle  of  the  upper  lip ;  which  mufcles  adting 
both  together,  prefs  the  upper  lip,  contracted  by 
the  fphin&er  mufcle,  again  ft  the  uppermoft  fore 
teeth  and  gums.  The  proper  depreffor  of  the 
lower  lip,  rifes  from  the  lower  part  of  the  chin, 
and  is  inferted  into  the  lower  lip.  The  proper 
elevator  of  the  lower  lip  rifes  from  the  fore  part 
of  the  gums  of  the  lower  jaw  about  the  Incifores , 
into  the  lower  skin  of  the  chin.  Thefe  muf¬ 
cles,  by  the  aftlftance  of  the  common  depreffor 
of  the  lips,  which  hath  a  carnous  origin  from  the 
lower  verge  of  the  lower  jaw,  amending  on  the 
fide  thereof,  is  inferred  in  the  corner  of  the  lips. 
The  oblique  mufcles  of  the  lower  lip,  rifing  from 
the  middle,  lower  and  fore  part  of  the  lower  jaw, 
afcends  obliquely  into  the  lower  lip.  The  Pla- 
iijma  My  aides  lying  juft  under  the  fat,  fpreads 
ever  all  the  breaft,  aimoft  down  to  the  paps,  with 
a  broad  membranous  and  tendinous  expanfion  upon 


that  part  of  the  pectoral 
tinned  11 


mufcle  ;  and  being  con¬ 


front  thence  above  the  clavicles,  over  the 


necK,  under  tire  cinn,  and  over  pan- 
face  above  the  mafteter  mufcles  as  high 


of  the 
as  the 


bans  of  the  node,  it  ftrictlv  binds  together  with 


its  tendinous  fibres,  ail  the  mufcles  it  paffes  over, 
as  well  as  prdfes  the  cheeks  to  the  jaw  bones  and 
the  grinders,  and  (hakes  the  integuments  of  the 
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breaft,  neck,  chin,  and  lower  part  of  th 6  face: 
hence  if  all  thefe  ad  together,  both  the  cheeks 
and  lips  are  preffed  fo  forcibly  again  ft  the 
gums  and  teeth,  that  neither  meat  nor  drink 
can  fall  betwixt  them ;  but  if  they  ad  fucceffively, 
then  they  are  moved  and  rolled  about  from  one 
place  to  another.  The  fame  compreftion  is  made 
by  the  tongue,  a  mufcle  the  moft  apt  for  mo¬ 
tion  of  all  the  reft,  and  ealily  rolled  about  the 
whole  mouth.  Firft,  by  the  mufcles  called  Geni~ 
ogloffiy  riling  carnous  from  the  inward  part  of  the 
chin,  and  fpreading  in  their  courfe,  are  inferted 
into  the  root  of  the  tongue ;  thefe  contract  and 
draw  the  tongue  forwards.  The  Ceratogloj rft.}  rife 
broad  and  liefhy  from  the  fide  of  the  Os  Hyoides% 
and  thence  plentifully  difperfe  their  fibres  thro3 
the  tongue ;  they  draw  it  backwards,  prefs  it 
down,  and  make  it  broader.  The  Stylogkijt  rife 
(harp  and  ftefhy  from  the  external  part  of  the  Pro - 
cejjus  Styloides  of  the  OJfa  ‘Temforum,  and  defend¬ 
ing  forwards*  infert  themfelves  into  the  back  part 
of  the  tongue  ;  this  they  lift  up,  draw  a  fide  and 
extend  in  breadth,*  fleftiy  fibres  being  inferted 
from  thence  out  of  the  body  of  the  tongue  into 
the  jaws  on  the  lower  fide.  The  longitudinal 
mufcles  which  form  the  body  of  the  tongue, 
contract  and  make  it  fhorter  ;  the  tranfverfe 
make  it  narrower,  and  the  perpendicular  make  it 
thinner  ,*  others  contracting  the  back  part  and 
ftdes  thereof,  draw  it  (harp  and  inwards  ,*  others* 
in  the  fame  figure,  prefs  it  downwards ;  and  the 
ftrait  ones  contrad  the  root  of  it  together.  All 
thefe  being  conceiv’d  to  a£t  either  feparately,  or  in 
Various  combinations  together,  eafily  explain  the" 
Various  motion  of  the  aliment  among  the  Den-* 
tes  molares ;  efpecially  if  the  joint  action  of  thefe 
fibres  which  pafs  from  the  tongue  amongft  the' 
external  mufcles  be  conlidered.  . 

Q  %  Fron| 


20 


A  Complete  Theory 

From  whence  it  appears  how,  by  the  different 
motions  of  thefe  mufcles,  the  food  being  fuccef- 
fively  thrown  betwixt  the  grinders,  is  broke,  and 
when  fufficiently  ground,  moved  away  therefrom. 

But  befides  thole  changes  which  the  food  un¬ 
dergoes  in  chewing,  it  buffers  others  by  mixing 
with  the  faliva,  and  mucus  of  the  palat  and 
jaws;  as  alfo  with  the  air  in  the  mouth. 

At  the  root  of  the  ear,  betwixt  the  mam¬ 
millary  and  condyloid  precedes,  and  the  Os  Ju- 
eak,  lyes  a  conglomerate  gland  called  Parotis, 
containing  in  its  cavity  a  conglobate  gland, 
largely  extended  backwards,  forwards  and  down¬ 
wards.  This  Separates  the  faliva  from  the  arte¬ 
rial  blood,  into  a  common  dud:,  which  difeharges 
it  into  the  month  through  the  buccinator  mufcle, 
at  about  the  third  of  the  large  jaw-teeth . 

Within  the  jaw  there  is  another  called  Maxilla- 
ris  interna ,  or  the  gland  of  the  inward  jaw,  which 
is  large,  and  from  a  broad  beginning  extended  al- 
moft  the  whole  length  of  the  jaw,  which  alfo  fe- 
parates  the  faliva  from  the  arterial  blood,  and  dif¬ 
eharges  it  into  an  excretory  dubt,  rifing  behind  it 
and  proceeding  forwards  almoft  as  far  as  the  fore- 
moft  of  the  Dentes  incifores ,  it  receives  the  faliva,  as 
it  paffes  along  from  the  other  part  of  the  gland, 
by  lateral  branches  of  that  duel,  and  difeharges 
the  fame  by  two  ways,  near  the  fore  part  of  the 
bridle  at  the  root  ol  the  tongue. 

To  thefe  we  may  add  the  Sublinguales  of  Bartho¬ 
lin ,  which  perhaps  owe  their  original  to  the  for¬ 
mer  ;  their  mouths,  after  the  fame  manner,  open¬ 
ing  under  the  tongue. 

The  palat,  tongue,  gums,  and  lips,  alfo  abound 
with  fmail  dufts,  which  difeharge  a  fimilar,  but 
much  thinner  liquor. 

Befides  thefe,  the  tonfils,  which  are  two  glands 
lying  on  the  fid.es  of  the  under  jaw,  difperfe  from 
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their  cells, 3  fometimes  by  one  dude,  and  fometimes- 
by  more,  a  thickifh  kind  of  liquor  to  the  parts 
adjacent.  The  F return  Stenonis  alio,  which  are  holes 
palling  along  the  bones  of  the  upper  jaw  near  the 
fore-teeth,  and  meeting  together,  convey  into  the 
mouth  the  liquid  part  of  the  mucus  of  the 
nofe  ;  as  alfo  the  tears  that  run  into  the  noftrils ; 
though  both  thefe  make  but  a  fmall  quantity. 

The  glands  of  the  fore  part  of  the  palat,  but 
efpeciaily  of  the  back  part,  as  alfo,  thofe  of  the  uvu¬ 
la,  feparate  a  mucus,  which  is  mixed  with  the  food 
in  maftication  :  and  thefe  fountains  or  emiifaries 
are  fo  placed,  that  they  afford  the  liqours  iepa- 
rated  by  them  more  plentifully  in  the  adtion  of 
chewing,  or  fpeaking ;  and  perhaps  other  glands 
of  this  kind  may  not  hereafter  be  difcovered.  In 
brutes  there  are  others. 

The  faliva  is  a  thin  tranfparent  humor,  a  1- 
moft  void  of  tail  and  fmell,  entirely  evaporates, 
but  does  not  curdle  by  heat;  and  when  fhaken,  af¬ 
fords  a  ropy  froth  :  it  is  feparated  from  the  arte¬ 
rial  blood  by  the  glands.  When  a  perfon  is  hun¬ 
gry;,  it  flows  in  greater  quantities,  and  is  then  more 
fluid  and  fharp ;  after  long  falling  it  is  very 
penetrating,  detergent,  and  diffolves  more  brisk¬ 
ly  ;  it  ferments  with  bread,  meal,  or  fyrups, 
and  promotes  digeftion;  men,  as  well  as  brutes, 
fwallow  it  in  health,  and  alfo  when  afleep: 
when  too  much  of  it  is  fpit  out,  it  occasions  lofs 
of  appetite,  flow  digeftion,  and  an  atrophy  or  con- 
fumption.  It  is  compofed  of  many  aqueous  and 
fpirituous  parts,  with  a  moderate  quantity  of  oil 
and  fait,  which  renders  it  faponaceous. 

But  farther,  we  find  that  the  faliva  will  preci¬ 
pitate  a  foliation  of  Saccharum  Saturni ,  or  of  corro- 
five  fublimate,  in  the  form  of  a  white  powder,  which 
is  the  property  ot  an  alkali;  yet  it  changes  not 
the  colour  of  a  tincture  of  mallow-flowers,  nor 
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ferments  with  acids.  When  view’d  through  a 
rnicrofcope,  it  appears  to  be  oblong,  branching  par¬ 
ticles  fwimming  in  a  limpid  fluid;  like  what  we  oh-- 
ferve  upon  mixing  wine  with  water.  '  Being  di- 
ftill’d  either  alone,  when  frefh,  after  fermentation,  or 
lafdy  with  fpirit  of  wine,  it  yields,  i.  Various  li¬ 
quors  of  a  watery  and  faline  nature,  which  will  turn 
a  tincture  of  mallow-flowers  green,  precipitate  a 
folution  of  fublimate,  and  ferment  with  fpirit  of 
nitre.  2.  Many  drops  of  a  thick  folid  oyl. 
3.  The  remainder,  calcined  and  made  into  a  lixivi¬ 
um,  affords  a  fmall  quantity  of  fixt  fait.  4.  Very 
little  Terra  damnata  is  left  behind.  The  faliva  be¬ 


ing  thus  competed  of  a  large  proportion  of  phlegm, 
a  confiderable  one  of  volatile  alkalious  fait,  feme 
fulphur,  a  little  fixt  fait,  and  iefs  earth,  is  won¬ 
derfully  fitted  for  its  lev  era!  ufes. 

This  fluid  then  being  prefled  out  of  the  glands, 
and  perfectly  mixed  with  the  food,  ground  fmall 
by  the  action  of  chewing,  lays  the  firft  foun¬ 
dation  of  afiimiiating  the  aliment  to  the  body, 
and  like  an  apt  menftruum,  or  medium,  promotes 
the  mixture  of  oily  and  aqueous  fuhftances,  and 
the  folution  of  faline  ones;  it  alfo  promotes  fer¬ 
mentation,  excites  an  inteftine  motion  of  the  parts 
of  the  food,  and  caufes  an  alteration  both  in 
their  taft  and  fcent;  it  like  wife  a  fiords  fome  fmall 


and  prefent  refrefhment,  and  being  it  feif  in  lipid, 
alters  not  the  relifhof  fuch  things  as  are  fapid. 

Since  then  this  fluid  is  feparated  with  fo  much  art 
from  the  purer  part  of  the  arterial  blood  or  fe- 
rum,  and  is  of  fo  great  ufe,  when  mixed  with  the 
food,  it  ought  not  to  be  lavifhly  fpit  away;  for 
when  it  is  fwallowed,  having  performed  its  office 
in  the  mouth,  and  being  returned  into  the  blood, 
|t  is  further  improved  by  repeated  circulation  and 
flieefiion;  and  when  feparated  in  the  glands  again, 
is  hienlv  meliorated ;  and  this  fee  ms  confirm  d 
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By  the  fame  act  of  chewing,  the  air,  as 
well  as  the  faiiva,  the  mucus  of  the  tongue 
and  palat,  being  perfectly  mixed  with  the  food, 
thus  reduced  to  a  pulp,  by  the  piefiure,  fluidity, 
elafticity  and  rarefaction  of  the  former,  together 
with  the  heat  of  the  body,  and  a  continued  fejri.es  of 
various  cpmpreflions,  the  whole  mafs  is  attenu¬ 
ated  and  rendred  thinner,  and  the  inteftine  motion 
of  the  parts  being  once  begun,  is  by  this  means 
farther  continued. 

The  food  thus  ground  fmall,  perfectly 
mixed  and  diluted,  and  impregnated  with  a  fli- 
my  quality,  is  at  length  forced  back  towards 
the  jaws  or  hindermoft  part  of  the  mouth*  in 


which  action  the  teeth  are  Axed  clofe  together, 
and  the  mufcles  of  the  cheeks  and  lips  contrac¬ 
ted,*  which  aflifted  by  the  motion  of  the  tongue, 
the  back  part  whereof  is  at  the  fame  time  dilated 
and  expanded,  fo  as  to  poffefs  the  fpace  on  both  (ides 
betwixt  the  upper  jaw  and  the  palat;  the  food 
contained  betwixt  the  tongue  and  the  palat,  which 
is  conveniently  formed  to  determine  the  motion  of 
any  thing  forced  againft  the  jaws,  is  clofely  com- 
prefled,  whiift  the  mufcles  called  Genioglcjfi ,  the 
longitudinal  mufcles  of  the  tongue,  the  Stykgkffi 
and  Ceratogkjji ,  act  with  a  fucceflive  motion,  and 
form  a  cavity  at  the  root  of  the  tongue,  under  the 
cover  of  the  palat,  uvula,  and  tonfils,  but  above 
the  larynx  and  pharynx,  and  before  the  mem¬ 
branes  which  bind  the  vertebra!  of  the  neck, 
and  the  pofterior  mufcles  of  the  pharynx  together, 
by  which  means  whatever  is  there  contain’d,  is  kept 
fo  clofe,  in  order  to  be  fwallowed,  that  not  one 
drop  can  efcape  or  flip  away. 

Then  by  the  action  of  the  Genioghfft ,  and  fome- 
times  of  the  Mylcgkfft ,  or  the  lateral  fibres  of  the 
Gemohyoidei ,  which  riling  from  the  indue  of  the 
chin,  under  the  Genioglcjfi,  are  fixed  about  the  ar- 
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ticulation  of  the  fmall  cartilaginous  horns,  to  the 
Os  Hyoides ;  the  Os  Hyoides  and  whatever  is  fix¬ 
ed  to  it,  being  forcibly  brought  forwards  and  up¬ 
wards  :  and  alfo,  by  the  a&ion  of  the  Mylohyoidei  y 
which  riling  with  a  large  tendon,  from  the  mid¬ 
dle  part  of  the  bails,  of  the  Os  Hyoides ,  is  fixed 
by  a  la  rge  aponeurofis  to  the  lower  jaw,  near  the 
grinders,  even  to  the  fore  part  thereof,  poflefling 
all  the  fpace  betwixt  the  Os  Hyoides  and  the  iniide 
of  the  lower  jaw,  the  Os  Hyoides  being  almoft  clof© 
on  every  fide  to  the  jaw,  drawing  upwards  and 
forwards,  and  lifting  up  the  tongue,  and  all  that 
lies  upon  it;  the  Stylocemtohyoidei,  alfo. rifing  acute 
and  fiefhy  from  the  ftyliform  procefs  of  the  OJf a 
‘Temponrm,  and  defcending  obliquely  forwards, 
are  penetrated  by  the  digaftrics,  and  inferted 
into  the  articulation  of  the  greater  horn  with  the 
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Os  Hyoides ,  and  its  bails  •  they  lift  the  Os  Hyoides 
and  all  that  is  annexed  or  joyned  to  it  backwards, 
and  upwards ;  the  root  of  the  tongue  is  alfo  fpread 
and  lifted  up  forwards,  the  Os  Hyoides  prefixed  up  to 
the  palat,  the  paflage  to  the  noftrils  (hut,  the  Os 
Hyoides  and  larynx  being  by  that  means  contracted  ; 
the  T'hyro  hyoidsi ,  rifing  campus  from  the  fide  of 
the  Os  Hyoides ,  and  defcending,  are  fixed  by  a  large 
infertion,  to  the  lower  fide  of  the  Cartilago  Scuti - 
form  is ;  which  by  prefling  upon  what  is  to  be  .(wallow¬ 
ed,  prevent  the  epiglottis  from  rifing,  and  by  the  af- 
fiftance  of  its  own  mufcles,  keep  it  clofe  to  the  glot¬ 
tis  or  chink,  which  opens  to  admit  the  air  in  rei pi- 
ration  ;  they  lik.ewiie  throw  the  mucus,  prefied 
out  of  the  veil  of  the  palat,  the  uvula,  ton- 
fils,  the  root  of  the  tongue,  the  epiglottis  'and 
its  glands,  and  the  Glandule  Arytencides s,  as  well  as 
the  cavities  of  the  pharynx,  about  what  is  to  be 
fwaljowed,  and  move  the  root  of  the  dilated 
tongue,  the  Os  Hyoides,  and  the  larynx  forwards. 
afThe  Gemoglojji ,  Mykghjif  the  Geniohyoidei  and 
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'Mylohyoidei  fo  far  dilate  the  pharynx  annexed  to 
the  root  of  the  tongue,  Os  Hyoides ,  and  larynx, 
that  they  make  way  for  the  paifage  of  what  is  to  be 
fwailowed,  efpecially  when  the  external  Pterygodei 
and  fome  fibres  of  the  maifeters,  violently  draw 
the  whole  lower  jaw  forwards  ;  and  thus  they 
greatly  widen  the  paifage,  whilft  the  GloffopharyngH y 
Hyopharyngai ,  iPhyropharyngai ,  and  Cricophayyn~ 
gai,  at  the  fame  time  draw  forwards ;  and  thus  at¬ 
tracting  the  parts  both  ways,  they  make  the  upper 
cavity  of  the  pharynx  ready  for  fwaliowing,  and 
fhut  its  upper  orifice;  the  Stylopharingei  being  at 
the  fame  time  contracted,  and  the  eiophagus  or 
gullet  relaxed,  they  prefs  down  what  is  to  be  fwal- 
Icwed.  At  which  time  the  external,  and  internal 
gargareonian  mufcles  elevate  and  expand  the  co¬ 
vering  of  the  palat,  and  contract  the  uvula ;  and 
thus  the  paflage  of  any  thing  to  be  fwallowed, 
is  prevented  from  falling  into  the  glottis,  and  eructa¬ 
tions  through  the  noftrils  are  avoided. 

This  being  done,  all  the  mufcles  that  were  con¬ 
tracted  are  relaxed,  and  both  the  Sternchyoidei  be¬ 
gin  to  aCt,  which  riling  carnous  from  the  inljde  of 
the  clavicle  near  the  fternum,  and  from  the  ad¬ 
joining  iternum  it  feif,  afcending,  infert  themfelves 
into  the  bads  of  the  Os  Hyoides  before  ;  and  at  the 
fame  time  the  Sternothyroidei ,  which  rife  from  the 
upper  and  fore  part  of  the  clavicle  near  the  ba-* 
fis  of  the  Cartilago  fcutiformis ,  afcending  oblique¬ 
ly  upwards  and  outwards,  are  inferred  into  the 
lateral  and  external  tubercle  thereof  ;  the  Co- 
racoceratohycidei ,  having  a  round  fiefhy  beginning 
from  the  upper  edge  of  the  fcapula  at  the  root 
of  the  Caracoides  procefs,  difeover  two  bellies  in 
their  progrefs,  and  are  failned  to  the  fore  part  of 
the  Os  Hyoides ,  by  which  the  broad  and  back  part  of 
the  Cricoides ,  is  prefed  againft  the  pharynx  in  their 
^notion  backwards  and  downwards,  which  is  peiv 
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formed  with  great  celerity.  The  Gloffoflaphylini , 
Pharyngoftaphylini  y  and  the  Azygus  Morgagni  are  con- 
traded  at  the  fame  time,  by  which  the  face  of 
the  palat  which  is  then  much  flretched  and  expand¬ 
ed  upwards,  is  forced  down ;  it  like  wife  thrufls 
what  is  thus  preifed  forwards,  down  into  the  mouth 
of  the  efophagus,  which  is  elevated  and  relaxed, 
the  Glojjoflaphylini  and  Pharyngcfiaphyli m  being  con- 
traded:  at  the  fame  time,  there  is  a  like  violent 
contraction  of  the  Glojfopharyngai ,  Hyopharyngai , 
and  the  l^hyyopharyngaij  by  which  the  tongue,  the 
Os  Hyoides ,  larynx,  and  the  hinder  part  of  the  pha¬ 
rynx  being  preifed  together,  they  alfo  forcibly  affift 
to  fqueeze  the  aliment  into  the  mouth  of  the  efo¬ 
phagus. 

Thus  the  pharynx  is  lliut,  and  the  efophagus 
contraded  at  the  fame  time,  which  rifes  from  each 
fide  of  the  cricoidis  cartilage,  that  embraces  and 
externally  furrounds  the  mouth  of  it,  and  fo  what 
was  to  be  fwallowed,  being  forcibly  preifed,  flicks 
in  the  cavity  of  the  efophagus  under  the  pha¬ 
rynx.  The  buiinefs  of  deglutition  being  ib  labo¬ 
rious,  and  the  concurrence  of  fo  many  organs,  and 
their  adions,  neceffary  thereto,  renders  it  fubjeft 
to  various  accidents.  But  by  confidering  the  frame 
and  conftitution  of  all  the  parts  concern  d  herein,  we 
may  eaiily  apprehend  why  dry  food  is  fo  difficult 
to  fwallow ;  the  fpittle  and  mucus,  being  not  fuf- 
ficient  to  dilute  and  lubricate  it ;  alfo  why  upon 
the  uvula’s  being  loft  or  depraved,  a  cough  enfues; 
and  why,  when  the  veil  of  the  palat  is  divided, 
the  aliment  in  deglutition,  is  apt  to  come  out  at  the 
noftrils. 

The  gullet  or  efophagus,  is  a  tube  formed 
of  feveral  membranes  lying  one  upon  another; 
by  means  of  the  firft,  which  is  its  villous  coat, 
and  lines  the  iniide  of  its  cavity,  it  continually 
affords  a  liquor,  more  thick  and  unduous  than  the 
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faliva;  ’tis  feparated  from  the  arteries  diftributed 
through  it,  and  lubricates  the  paflage,  renders  its 
fibres  moift  and  fit  for  motion,  and  defends  them  from 
the  afperites  of  any  thing  that  is  fwaliowed.  The 
next  is  its  glandulous  coat,  which  feparates  the  above 
mentioned  liquor,  that  is  preiTed  out  by  proper 
vefiels,  into  the  cavity  of  the  tube;  the  other 
fide  of  this  coat  is  compofed  of  vefiels,  which 
are  diftributed  amongft  the  glands,  throughout 
the  whole  length,  and  fupply  it  with  arterial  blood 
and  ipirits,  and  carry  back  what  is  fuperfiuous. 
This  is  encompalfed  with  a  mufculous  coat,  con  lift¬ 
ing  internally  of  orbicular,  and  externally  of 
longitudinal  fibres ;  all  which  are  inclofied  in  a 
thin  mernbrance,  that  is  fibrous,  vafcular,  and 
fpongy,  or  full  of  pells;  on  the  back  part  of  which, 
frequently  about  the  fifth  vertebra  of  the  thorax, 
two  glands  are  placed  o$  the  outfide  of  the  dud:, 
which  prepare  a  (limy  juice,  for  the  fervice  of  this 
tube. 

When  the  longitudinal  and  orbicular  fibres 
are  contracted,  they  prefs  down  what  is  to  be  fw al¬ 
lowed,  lubricated  along  the  (limy  paifage,  which 
is  dilated  by  what  paftes  along  it,  through  the 
mouth  of  the  ftomach,  which  is  now  relaxed  and 
open. 

The  food  being  thus  conveyed  into  the  fto¬ 
mach,  the  upper  mufcle  on  the  lower  fide  of  the 
diaphragm,  clofing  the  gullet  which  pafi.es  through 
It,  contracts  the  upper  orifice  thereof. 
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Chap.  III. 


Of  the  Ule  and  Action  of  the  Sto¬ 
mach  \  together  with  the  Came  of 
Digeftion. 

U 


1  H  E  aliment  thus  fwallowed  and  received  into 
a  clofe,  moift  and  warm  ftomach,  and  being 
fufficiently  diluted  and  mixed  with  air,  prefently 
begins,  according  to  the  difference  of  thg  fub- 
ftance  therein  contained,  either  to  ferment  or  tend 
to  putrefaction  ;  and  is  one  way  or  other  wonder¬ 
fully  changed,  as,  if  the  digeftion  be  natural  and 
the  food  good,  into  a  whclfome  and  well  conceded 
chymus ;  but  if  that  be  depraved,  either  into  an 
acid,  auftere,  alkalious,  acrid,  rancid,  or  elfe  in¬ 
to  a  glutinous  and  phlegmatic  mafs. 

The  internal  coat  of  the  ftomach,  in  its  con¬ 
cave  part,  is  villous,  unequal,  full  of  furrows, 
moift  and  clammy  ;  but  on  its  convex  part,  fur- 
nifhed  with  a  great  variety  of  glands,  which  are 
contained  in  its  vafcular  coat,  adhering  to  the 
rugous ;  it  is  fupplied  with  arteries  from  the  epi- 
gaftrics,  and  three  other  branches  from  the  ce¬ 
liac  artery,  that  afterwards  fend  out  a  great  ma¬ 
il)  twigs  into  the  cavity  of  the  .ventricle,  which 
is  plentifully  furnffhed  with  veins  and  nerves,  in¬ 
terwoven  in  a  wonderful  manner  one  with  ano¬ 
ther;  h elides  thefe,  it  is  fupplied  -with  many  fmail 
twigs  from  the  gaftric  arteries,  all  which  conti¬ 
nually 
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liually  feparate  and  difcharge  by  fmall  canals,  a 
thin,  pellucid,  and  frothy  humor,  greatly  im¬ 
pregnated  with  fpirits,  and  moderately  with  fait ; 
in  the  moft  voracious  creatures  neither  acid  nor 
alkali ous,  but  (harp  or  acrid  in  thofe  that  have 
fafted  long ;  it  is  alio  fupplied  with  a  thick,  mucous 
liquor,  feparate d  by  the  glands,  and  difcharg- 
ed  by  proper  velfels  into  the  cavity  of  the 
ftomach. 

The  proper  fluid  of  this  part  appears  more 
thick  and  vifcid  than  faliva,  is  quite  infipid  and 
without  fcent ;  nor  does  it  ferment  either  with 
acid  or  alkali,  or  produce  any  change  of  co¬ 
lour  in  the  tincture  of  mallow-flowers;  but  it  turns 
a  foiution  of  fublimate  fomewhat  milky ;  and 
therefore  feems  of  the  fame  nature  with  the 
faliva,  as  its  ufes  are  the  fame. 

The  ftomach  con  trading  renders  its  Ruga  great¬ 
er,  and  fo  prevents  too  quick  a  paffage  of  the 
food,  cccaflons  the  ferment  to  grow  (harper, 
helps  digeftion,  and  whets  the  appetite.  Tins 
coat  being  worn  and  extended  too  much,  is  ufu- 
aily  wanting  in  voracious  creatures ;  as  is  like- 
wife  that  of  the  gullet  above  the  ventricle, 
which  is  of  the  like  ftructure,  and  fupplied  with 
the  fame  fort  of  fluid. 

Befides  what  is  thus  difcharged  in  the  ftomach. 
to  mix  with  the  contents  thereof,  a  large  quan¬ 
tity  of  faliva  continually  flows  out  of  the  mouth 
and  efophagus,  which  perpetually  dilutes  what 
is  contained  in  the  ftomach,  and  continually 
agitating  and  fermenting  the  new  food  that  is 
perfectly  mixed  with  the  remains  of  the  former, 
which  gives  a  like  ferment  and  helps  to  afftmiiate 
the  other  :  this  effect  is  much  promoted  by  the 
elaftic  property  of  the  air,  which  is  intimately 
mixed  through  the  whole  mafs.  And  all  thefe 
actions  are  further  excited  and  encouraged  by  the 
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natural  heat  of  the  part.  Thefe  feveral  mean 5 
corifpiring  together,  the  contents  of  the  ftomach. 
are  thereby  diluted,  expanded,  attennuated,  fer¬ 
mented,  digefted,  diffoived,  and  made  like  to  the 
juices  of  the  body,  and  fit  to  pals  through  all  its 
fine  and  curious  canals  and  minute  veffels. 

But  this  does  not  explain  how  the  more  folid 
food,  without  much  maftication  or  comminution, 
is  digefted :  to  account  for  that,  we  are  to  conft- 
der  farther,  the  mufculous  fabric,  and  confor¬ 
mation  of  the  ftomach.  It  appears  from  hence, 
that  the  carnous  coat,  covered  with  that  of 
Ruyfche ,  which  fupplies  the  ftomach  with  an  oily 
fubftance,  confifts  of  very  ftrong  fibres  in  its 
convex  part,  which,  being  continued  from  the 
upper  orifice  down  to  the  pylorus,  in  an  orbicu¬ 
lar  or  fpiral  order,  encompafs  the,  whole  cavity, 
in  a  perpendicular  pofture  almoft  the  whole 
length;  thefe  contracting,  make  it  narrower  and 
diminifti  its  breadth.  The  concave  part  confifts' 
of  fibres  firft  oblique,  contracting  the  bottom  of 
the  ftomach  obliquely  towards  the  back  part  of  it, 
and  alfo  its  upper  orifice,  by  this  means  dimi- 
nifhing  its  length ;  the  fecond  order  are  alfo  ve¬ 
ry  ftrong,  and  embrace  the  whole  length  of  the 
pylorus,  and  unite  at  the  back  thereof;  they  alfo 
encircle  the  upper  orifice,  and  fo,  when  the 
ftomach  is  empty,  draw  the  mouths  of  its  ori¬ 
fices  nearer  together ;  but  when  it  is  full,  di- 
ftended,  and  hindered  from  contracting,  they 
chiefly  prefs  the  pylorus  ftrongly. 

This  coat  is  not  only  covered  with  the  juft 
mention’d  cavernous  one  of  Ruyfche,  but  alfo  with 
another  externally,  which,  in  the  convex  part,  is 
very  full  of  velfels ;  and  in  the  concave  of 
fibres  in  a  longitudinal  direftion,  which  when 
contracted  help  to  fhorten  it. 


Thefe 
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Thefe  fibres,  though  greatly  difpofed  to  corn 
tradion,  are  not  fufficiently  able  to  empty  and  dis¬ 
charge  the  contents  of  the  ftomach  ;  when  they 
ad  together  they  (hut  up  the  orifices  of  it,  and 
prefs  the  contents  which  diftend  it,  forcibly  toge¬ 
ther,  which  helps  to  mix  them;  and,  by  their  ver¬ 
micular  motion,  they  rub  and  grind  them,  by  ftrik- 
ing  the  parts  one  againft  another ;  they  alfo  retain 
whatisgrofs  mthe  ftomach,  and  attenuate  the  fame; 
afterwards  fqueezing  the  thiner  part  into  the  fi- 
nus  that  lies  before  the  pylorus,  and  afcends  per¬ 
pendicularly,  when  by  means  of  the  ftrid  con- 
ftridion  thereof,  the  native  internal  thicknefs  of 
the  part,  and  its  reflex  pofition  towards  the  back, 
now  confpiring  in  the  adion,  the  aliment 
herein  contained,  receives  a  tendency  towards  the 
duodenum,  reaching  to  the  cavity  of  the  pylorus, 
which  now  being  not  fo  firmly  clofed  as  the  upper 
orifice  of  the  ftomach,  that  is  much  higher  than 
it,  the  chymus,  before  fqueezed  down  to  the 
lower  orifice  of  the  ftomach,  being  reduced  into  £ 
fine  and  attenuated  mafs,  is,  as  well  as  the  fluid  part 
before,  gently  and  gradually  prefted  into  the  duo¬ 
denum. 

Some  creatures  only  have  this  contradive  and 
expulfive  force  of  the  ftomach,  but  perhaps  a 
little  more  violent,  to  digeft  their  aliment.  In 
feme  alfo  this  motion  may  be  heard ;  in  others  it 
is  demonftrated  by  the  efreds ;  and  the  nervous- 
and  mufculous  fabric  of  the  parts  demonftrates 
the  like  in  us,  if  we  allow  the  force  of  compara^ 
tive  anatomy. 

From  hence  we  may  learn  the  reafon,  why 
the  ftomach,  when  but  little  is  taken  in,  grows 
empty  fo  foon ;  and  why,  when  it  is  too 
much  diftended,  nothing  paffes  through  it, 
but  after  it  has  been  long  retained  tis  vomited 
up  again,  crude  and  indigefted ;  and  alfo  why  li¬ 
quors. 
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qnors  are  retained,  when  haftily  drank,  and  iri 
large  quantities. 

Thefe  caufes,  Vis  true,  may  feem  infufficient 
to  digeft  all  the  contents  of  theftomach:  but  if  we 
confider  the  continual  heat  of  the  ambient  parts; 
the  innumerable  and  conftant  pulfations  or 
ftrokes  of  the  arteries  of  the  ftomaeh,  dia¬ 
phragm,  omentum,  fpleen,  liver,  pancreas,  me- 
fentery  and  peritoneum  ;  the  ftrong  and  conti¬ 
nual  vibrations  of  the  great  artery  below  it,  and 
the  force  of  the  nervous  juice,  which  is  fcarce 
more  plentiful  in  any  part  ;  the  continual,  reci¬ 
procal  and  ftrong  compreftion  almoft  of  the  whole 
peritoneum,  by  means  of  the  diaphragm,  which 
riling  on  the  lower  and  right  fide,  from  the 
three  firft  Vertebra  of  the  loins ;  and,  on  the 
left,  tendinous  from  the  laft  and  laft  but  one  of 
the  thorax,  but  prefently  growing  carnous  with 
direCt  fibres,  that  foon  become  tendinous  again : 
that  on  the  upper  part  ftis  thin  and  membranous, 
but  prefently  becomes  carnous,  from  the  whole 
margin  or  edge  of  the  cartilaginous  ends  of 
the  lower  ribs,  and  the  lower  part  of  the  fter- 
num,  with  fibres  which  tend  to  a  center,  ending 
in  a  tendon  and  uniting  with  the  former ;  that  this, 
acting  from  a  convex  pofition  to  a  plain  one,  com- 
preffes  and  contracts  the  abdomen  and  the  con¬ 
tents  thereof;  if  we  likewife  confider  that  the  ten 
mufcles  of  the  abdomen,  with  their  reciprocal 
motions  and  united  contractions,  ftrongly  com- 
prefs  and  contract  the  abdomen,  and  have  a  vaft 
force  upon  it  ;  as  obfervation  informs  us :  for, 
firft,  the  external  oblique  mufcle,  riling  tendi¬ 
nous  and  carnous  from  the  lower  end  of  the 
ribs,  and,  defcending,  ends  in  a  broad  tendon 
expanded  above  the  Refit y  the  internal  oblique 
mufcles,  and  the  trail fverfe,  and  ends  and  is  in- 
ferted  in  the  whole  Line  a  alhay  the  Os  Pubis ,  and 
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the  fore  and  upper  edge  of  the  Os  Ilium  ;  he$t, 
the  internal  oblique  mufcle  riling  flelhy  from  the 
circulary  edges  of  the  Os  ilium ,  and  the  liga¬ 
ment  of  the  Os  Pubis  >  and  confiding  of  fibres 
tending  forwards,  upwards,  horizontally,  andl 
downwards,  is  inferted  tendinous  into  the  Linea 
alba ,  and  the  cartilages  of  the  five  lower  ribss 
the  pyramidal,  riling  flelhy  from  the  fore  and 
Upper  part  of  the  Os  Pubisy  end  in  a  tendoh 
that  is  inferted  into  the  Linea  alba ,  and  navel; 
the  tranfverfe  having  a  carnous  beginning  from 
a  tendinous  expanfion,  fixed  to  the  tranfverfe 
precedes  of  the  Vertebra  of  the  loins,  the  fpine 
of  the  Os  lliumy  the  ligament  of  the  Os  Ptl~ 
lisy  arid  the  cartilaginous  ends  of  the  ribs  be¬ 
low  the  fternum,  terminate  in  a  broad  tendott,’ 
all  along  the  Linea  albay  under  the  ReElus  r  the 
Retlus  beginning  flelhy  from  the  Cartilago  EnJifor~ 
mis ,  the  cartilages  of  the  two  lower  true  ribs*’ 
and  the  cartilages  of  the  two  upper  baftard  ribs ; 
and,  being  divided  into  five  tendinous  parts, 
which  grow  carnous  again,  is  at  laft  inferted  in-* 
to  the  upper  and  fore  part  of  the  Os  Pubis . 

I  fay  then,  if  we  confider  the  united  force  of 
all  thefe  concurring  caufes,  a&ing  upon  the 
mafs  of  food  contained  in  the  ftotnach,  which 
is  not  only  fufficiently  foften*d,  and  difpofed  ta 
be  dilfolved,  but  clofely  confined  and  comprelfed 
together ;  it  will  not  be  difficult  to  conceive  how 
the  a&ion  of  digeftion  is  performed. 

And  firfl ,  we  fee  how  the  parts  of  the  ali¬ 
ment  that  are  conveniently  chewed,  ground,  and 
apt  to  be  put  in  motion,  may  be  mixed,  leviga¬ 
ted,  and  dilfolved  with  the  fluids ;  and,  putting 
on  the  form  of  a  grey-colourid  pulp,  may  be 
prelfed  out  gently  at  the  part  which  nature  de~ 
fign’d  Ihould  admit  of  its  difeharge* 
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Secondly ,  How  the  grofler  and  lefs  digefted  parts* 
which  are  left  fomewhat  crude  and  unfit  to  go 
through,  may  be  retained ;  and,  by  a  continuation 
of  the  above  mentioned  caufes,  undergo  the 
fame  alterations,  and  be  digefted  and  prepared  for  a 
like  difcharge  with  the  former. 

"Thirdly,  How  the  fibrous,  membranous,  tendinous 
or  cartilaginous  parts,  as  well  as  the  bones,-  skins 
and  filaments  of  animals,  and  thegroffer  parts  of  ve¬ 
getables,  may  be  drained  of  their  juices  and  nutri- 
mental  parts,  and  at  laft  expelled  the  ftomach. 

Fourthly ,  How,  by  a  di  Ablution  of  the  parts  of  vege¬ 
tables,  and  animals,  a. liquor  may  be  extracted  and 
aftimilated,  fo  as  to  be  converted  into  a  liquid, 
lit  to  nouriflt  and  prcfcrve  a  human  body. 

Fifthly ,  How  bodies,  weakned  and  debilitated  by 
long  abftinence,  are  fuddenly  reftored  from  their 
languid  ftate;  the  more  fubtile  and  rarified  fluid, 
being  thus  received  by  proper veftels  or  canals,  which 
<on  every  fide  difcharge  themfelves  in  the  mouth, 
elbphagus,  and  ftomach ;  which,  being  thence  pre- 
fently  conveyed  into  the  blood  veftels,  and  di- 
’.ftributed  by  the  arteries  through  all  the  parts  of 
the  body,  quickly  fupplies  what  was  deficient,  and 
iefrefhes  the  whole. 

From  what  hath  been  faid,  we  may  fee  how  far 
the  heat  of  the  ftomach  may  contribute  to  pro¬ 
mote  digeftion  :  whether  the  aftion  of  it  be 
affifted  by  a  natural  acrimony ;  or  whether  that 
be  encouraged  by  an  acid :  .why  a  grofs,  fa- 
line,  acid  or  bitter  humor,  is  often  belched  up 
by  a  healthy  man*  when  his  ftomach  is  empty;  ef- 
pecially  if  he  ftoop  forwards  :  whether  the  appetite 
or  dilpofttion  to  hunger,  proceeds  from  feveral 
caufes,  and  what  they  may  be ;  asalfo,  why  Tome- 
times  the  ftomach  is  fwelled  or  tumified. 

It  appearing  then,  that  thefe  parts  naturally  fe- 
jparate  a  thin  £erum,  or  faliva,  to  dilute,  and  a  !  „ 
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ffitidotiS  Juice,  as  well  aS  a  fat  unctuous  fubftance# 
to  lubricate  and  promote  the  paffage  of  food  in¬ 
to  the  ftomach ;  and  that  even  in  the  ftomach,  a 
thin  fpirituous-  faltiih  liquor,  is  alfo  feparated,  as 
Well  as  an  oily  mucilage ;  and  that  thefe  are  all 
confounded  together  by  the  motion  and  compreffion 
of  the  parts ;  it  will  follow,  that  not  only  fuch  mo-* 
tions  and  compreffure,  are  neceffary  to  promote  di- 
geftion,  but  that  fuch  fluids  are  requifite  to  perfeff 
hatural  concodtion,  as  are  endowed  with  the  above- 
mentioned  qualities,  viz.  faltifh,  fpirituous,  oily 
and  mucilaginous,  tvhich,  united  together,  like  a  pro¬ 
per  menftruum,  not  only  help  to  diflolve  the  contents 
of  the  ftomach,  but  alfo  the  more  volatile  parts,  by 
dividing  and  rarifying,  attenuate  and  ferment 
Whatever  is  therein  contained,  if  properly  diluted.’ 
and  this  effect  muft  needs  be  forwarded,  not  only 
by  the  aftlfting  motion  of  the  parts,  but  the  ac- 
eeflioii  of  fubtile  effluvia,  excited  by  the  heat  of 
the  ambient  parts,  which  promote  the  inteftin  moti¬ 
on  of  the  confined  matter,  efpecially  fuch  portions 
thereof  as  are  moft  fufceptible  of  motion,  and  di- 
fpofed  to  ferment;  and  this,  confequently,  helps  to 
divide,  diftblve  and  fubtilize  the  gr offer  parts.  ThO 
like  reparation  is  alfo  promoted  by  the  air  included, 
Which  is  eafily  made  to  expand  and  ratify; 

And  as  this  faline,  fpirituous,  and  oleo-mucilagi-' 
hous  fluid,  promotes  digeftion,  and  performs  thd 
Works  of  nature ;  fo,  in  a  preternatural  ft  ate,  it 
produces  preternatural  effects ;  in  a  natural  ftate 
by  twitching  the  nervous  fibres,  it  occafions 
|  a  natural  appetite,  and  aflimilates  a  homogeneous 
liquor;  but  When  vitiated  and  depraved,  it  cor- 
i  rodes  too  much,  and  perverts  the  contents  of  the  fto¬ 
mach,  into  an  heterogeneous  liquor  of  various 
qualities. 

When  the  ftomach  is  almoft  empty,  it  contfa&S 
|  and  falls  together,  and  only  retaining  feme  grofler 

D  2  parts* 


:fg  A  Complete  Theory 

-parts,  the  pylorus  being  now  enlarged,  thefe,  by 
the  force  of  refpi ration,  are  more  eafily  prefled  out; 
yet  it  is  feldom  fo  far  efnptied,  but  that  fomething 
.remains  behind,  which,  being  further  rarified, 
digefted,  and  mixed  with  new  food,  helps  forward 
and  quickens  the  concodion  of  frelh  fupplies. 


Chap.  IV. 

Of  the  A&ion  of  the  Inteftins,  with  their 
Ufe  in  Chyliftcation:  As  alfo  of  the  Bile 
and  Pancreatic  Juice. 

_  i 

THAT  we  may  underftand  what  is  done  in  the 
inteftins,  and  how  the  chyle  and  feces  are 
feparated  from  the  chymus  prepared  in  .  the  fto- 
mach,  we  muft  confider  their  fabric  and  ftru- 
.  dure ;  what  juices  are  laid  down  therein  $  what 
veffels  receive  any  fluids  from  them;  and  likewife 
their  motion,  with  that  of  the  parts  which  lie  a- 
bout  them. 

The  firft  coat  of  the  guts,  and  which  immedi¬ 
ately  contains  the  chymus,  is  villous,  rough,  and  full 
of  protuberances,  or  minute,  grey  Papilla ;  ’tis 
large,  and  perforated  by  tubes,  that  carry,  fome  of 
them,  watry,  others  glutinous  liqours ;  and  alfo  by 
the  mouths  of  the  ladeal  veffels,  and  large  pores  di¬ 
ll  ind  from  thefe.  It  is  always  moiftened  and  made 
ilippery,  with  a  watry  and  flimy  juice,  and  is  join¬ 
ed  to  the  nervous  coat ;  but  ’tis  three  times  Jong- 
•  or  than  that,  efpecially  in  the  gut  called  jejunum; 
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where  rifing  up  in  duplicatures,  it  forms  feveral 
valves,  called  Valvuta  conniventes ,  and  is  full  of 
wrinkles,  efpecially  at  its  connexion  with  the  me- 
fentery ;  its  convex  part,  or  outfide,  is  full  of 
glands,  veffels  and  nerves.  Thefe  valves  and 
wrinkles  prevent  too  quick  a  paifage  of  the  chyle 
and  feces,  and  are  continually  moiftened  and  made 
fiippery,  to  defend  the  infide  of  the  coat,  and  di¬ 
lute  the  groffer  matter;  but  efpecially  about  the 
end  of  the  ilium,  where  the  oily  part  makes  the 
groffer  feces  pafs  the  eafier.  Their  acute  fenfati- 
on,  when  twinged  with  any  thing  {harp,  pro¬ 
motes  the  periftaltiq  motion  of  the  guts,  and,  cau- 
(ing  a  conftridion  of  the  mouths  of  their  vef¬ 
fels,  obftrufts  the  admiffion  of  fuch  humors  as  are 
hurtful  to  the  body. 

This  coat  is  encompaffed  by  another,  which  is  ve¬ 
ry  thin,  and  continued  along  with  it,  except  in  its 
valves ;  it  confifts  of  innumerable  arterial  bran¬ 
ches,  interwoven  like  a  net,  which  terminate  in  a 
foft  fubftance,  like  the  weak  brulh-end  of  a  pen¬ 
cil,  partly  in  the  Peyerian  glands,  and  partly  in  ex¬ 
cretory  duds,  diftributed  in  the  cavity  of  the  in- 
teftins;  it  is  alfo  furnifhed  with  veins,  which  ei¬ 
ther  anfwering  the  arteries  by  inofculation,  as  a  con¬ 
tinued  dud,  are  inferted  in  the  Peyerian  glands,  or 
open  into  the  villous  coat;  ’tis  moreover  furnifhed 
with  nerves,  which  almoft  adhere  to  the  roots 
of  the  Peyerian  glands,  and  are  purpofely  placed  under 
the  mufculous  coat  of  the  intefiins,  and  their 
mouths,  opening  through  the  villous  cruft,  fupply 
it  with  a  mucus.  Thefe  are  very  few  in  number 
in  the  beginning  of  the  fmall  guts,  but  gradually 
grow  larger,  more  numerous,  and  appear  very 
plentiful  at  the  beginning  of  the  thick  guts;  their 
office  is  to  dilute  the  feces,  lubricate  and  moiften 
the  parts,  defend  them  from  afperities  and  aci¬ 
dities,  and  to  allay  the  heat. 
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Next  to  this  is  the  mufcular  coat,  confifting,  on 
the  infide,  of  firm  and  ftrong  annular  fibres,  infert- 
ed  into  the  edge  of  the  melentery,  as  into  a  ten¬ 
don  ;  by  thefe  the  whole  cavity  of  the  fmall  guts  is 
fucceftively  contraded,  the  valves  at  the  fame 
time  rifing  up ;  and  the  contents  are  recipro¬ 
cally  preffed  upwards  and  downwards,  againft: 
the  fides  of  the  villous  coat ;  being  by  this  means 
ground,  mixed,  attenuated,  and  hindred  from 
adhering  together.  The  fides  of  the  inteftins  are 
alfo  hereby  deterged,  the  convex  or  outfide  being 
cornpofed  of  longitudinal  fibres,  which  interfed 
the  former,  whereby  they  are  corrugated  and  con- 
traded,  and  the  inteftins  ftreightned  •  efpecially 
on  thofe  fides  oppofite  to  the  region  of  the  me- 
fentery. 

There  is  another  mufcular  coat,  lately  difcover- 
ed  by  Jltiyfche,  which,  being  membranous  and  full 
of  cells,  is  very  ferviceable  in  fupplying  the  muf- 
pies  of  the  inteftins  with  fat,  as  they  are  conftant* 
!y  in  motion ;  it  is  the  feat  of  a  great  many  di~ 
{tempers  in  the  inteftins,  but  is  fcarce  perceivable 
in  lean  perfons;  theoutermoft,  which  encompafles 
the  former,  rifes  from  the  peritoneum;  but  that 
enclofes  the  reft,  keeps  them  in  their  places, 
ftrengthens  the  veffels,  and  ties  them  faft  to¬ 
gether. 

The  whole  continued  gut  fixed  to  the  wrinkled 
edge?  of  the  mefentery,  is  thereby  fufpended,  and 
being  folded  up. in  wreathsafter  different  manners, 
tis  ail  made  llippery,  and  cherilhed  as  well  as  foftened, 
and  rendered  fit  for  motion  by  the  fat  omentum, 
which  lies  thereon ;  and  running  betwixt  its 
feveral  parts,  emits  comfortable  exhalations  of 
an  oily  nature,  greatly  attenuated  by  the  continual 
motion  pf  them,  as  appears  from  experience ; 
and  by  this  means  it  is  prevented  from  adhering 
to  the  peritoneum,  or  the  inteftins.  It  is  expo- 
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fed  to  the  peritoneum  in  thofe  places  where  the 
moft  Frequent:  reciprocal  motions  happen  the  fur- 
rounding  caufes.  In  a  natural  ftate  it  only  con¬ 
tains  what  is  diluted,  growing  thicker  at  the  end; 
when  full,  it  is  much  ftreiglitned,  and  agitated 
continually  by  the  pefiftaltic  motion;  which  ren¬ 
ders  it  moft  fit  for  grinding,  diluting,  feparatingand 
volatilizing  the  chyle;  and, 'when  duly  digefted 
and  difolved,  to  force  it  into  the  ladeals.  The 
ftru&ure  of  this  inteftin  alfo  adapts  it  to  retard 
too  fudden  a  motion  of  crudities,  and  fuch  li- 
quors  as  are  not  fufficiently  digefted  ;  to  which 
end  the  curved  and  winding  paffage  of  the  gut 
alfo  contributes. 

That  part  of  the  inteftins  called  duodenum,  is 
naturally  ftreight,  narrow,  and  fixed  to  the  back  by 
help  of  the  procefs  of  the  omentum  ;  it  is  perfo¬ 
rated  near  the  end  by  the  common  du<ft  of  the 
bile ;  and  alfo  by  Wtrfungius's  pancreatic  du<5t, 
which  is  fometimes  fingle,  but  often  double, 
either  feparate  or  joined  clofe  together ;  and  there¬ 
fore  the  paffage  of  the  chyle  is  quick  here,  though 
lefs  digefted.  From  hence  it  appears,  that  this 
gut  receives  three  kinds  of  fluids ;  namely  the 
chymus,  from  the  ftomach ;  the  bile  and  pancre¬ 
atic  juice. 

The  jejunum  rifes  from  the  end  of  the  duode¬ 
num  at  right  angles,  and,  going  back  therefrom, 
occafions  a  ftoppage  of  the  chymus,  bile,  and 
pancreatic  juice,  till  they  be  mixed  and  further 
digefted. 

The  choler,  or  bile,  depofited  in  the  duodenum, 
is  either  cyftic,  or  hepatic.  That  from  the 
gall-bladder  is  thickeft,  more  bitter  than  the 
other,  and  of  a  deeper  yellow.  It  does  not  conftantly 
run  into  the  inteftins,  but  flows  out  plentifully, 
when  prefled  by  the  mufcular  coat  of  its  bladder. 
The  hepatic  bile  is  thinner,  clearer,  not  fo 
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bitter,  and  flows  conftantly ;  being  prefled  out  by 
the  force  of  circulation  and  refpiration.  The  pan¬ 
creatic  juice  alfo  flows  almoft  continually,  Thefe 
juices,  along  with  the  faliva  and  mucus  of  the 
mouth,  cefophagus,  ftomach,  and  inteftins,  be¬ 
ing  mixed  together,  form  a  thickifh  frothy  liquor, 
which,  lodged  in  this  gut,  is  often  prefled  back  a- 
gain  into  the  ftomach. 

The  bile,  thus  mixed  with  the  chyle,  prevents 
it  from  growing  four,  and  impregnates  it  with  the 
like  qualities  it  felf  retains.  It  is  of  a  lixivious 
mature,  deterges,  difpofes  oil  to  mix  with  water, 
attenuates  refinous  fubftances,  and  diflolves  thems 
it  alfo  promotes  aflimilation,  and  preferves  the 
union  of  bodies  already  mixed.  It  is  neither  al¬ 
kali  nor  acid,  but  contains  oily,  faline,  fpiritu- 
ous  parts,  diluted  with  water ;  being  the  (harpeft 
humor  in  the  body,  and  combuftible  when  dried. 

Its  activity  and  penetrating  nature  appear  from 
penetrating  thro5  its  including  coats  and  membranes, 
and  tinging  the  fide  of  the  ftomach  oppofite  there¬ 
to  ;  as  alfo  the  colon  yellow.  Acids  will  coagulate, 
and  alkali’s  liquify  the  bile.  A  microfcope  reprefents 
it  as  a  multitude  of  filaments  interwoven  with 
each  other,  and  varioufiy  transfixed  by  fmali  rigid 
particles,  all  fwimming  in  a  pellucid  fluid.  When 
chymically  analyfed,  it  affords  a  large  quantity  of 
y/hitifh  phlegm,  of  an  oily  urinous  taft  ;  an  uri- 
xipus  fpirit,  differing  only  in  its  larger  quantity  of 
fait  from  the  former  ;  a  fetid  black  oil,  con-? 
taining  an  urinous  fait ;  fome  fixt  fait ;  and  a  lit¬ 
tle  earth,  fcarce  differing  from  a  mixed  elementa-, 
ry  body. 

The  ufe  of  it,  when  mixed  with  the  chyle  and 
feces,  is  to  attenuate,  diffolve  and  cleanfe ;  alfo,  by 
ftimulating  the  fibres  of  the  inteftins,  to  promote 
the  periftaltic  motion,  and  difpofe  every  thing  to  u* 
Bite  and  mix;  it  llkewife  blunts  and  corre&s  the  fharp 
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acrid  qualities  of  falts,  and,  like  a  menftruum* 
diffolves  what  is  coagulated ;  it  moreover,  prepares 
the  chyle  for  feparation,  and  promotes  the  fame  by 
exciting  the  contradive  and  periftaltic  motion;  it 
further,  ads  as  a  ferment,  promotes  digeftionand  the 
the  concodion  of  crudities,  by  aflimilating  them 
with  what  is  already  prepared.  The  effeds  of 
that  in  the  gall-bladder  are  much  ftronger,  than  the 
other,  this  being  improved  by  a  further  digeftion, 
and  long  detained  in  its  refervatory ;  whereas,  the 
latter  is  difcharged  as  fall  as  feparated  in  the 
liver:  but  more  of this,  when  we  come  to  treat  of  the 
liver,  and  its  ufe. 

The  pancreas,  is  fituate  at  the  back  and 
right  fide,  under  the  bottom  of  the  ftomach, 
in  the  hinder  part  of  the  duplicature  of  the 
omentum,  being  a  large  conglomerate  gland ; 
and  lying  clofe  to  the  duodenum,  it  continually 
feparates  from  the  celiac  arteries,  a  limpid,  al- 
moft  infipid,  but  fomewhat  fakilh  liquor,  which 
i$  difcharged  into  the  duodenum  by  one  common 
dud.  3Tis  fecreted  in  great  quantities,  and  for¬ 
ced  out  by  the  motion  and  prelfure  of  circulation, 
and  the  parts  adjacent,  efpeciaily  by  the  ftomach, 
which  lies  upon  it  when  full.  It  is  neither  acid  nor 
alkali,  but  partly  refembles  the  faliva,  both  in  re- 
fped  of  its  nature,  the  velfels  wherein  *tis  feparated, 
its  qualities  and  appearances.  When  mixed  with  the 
bile,  and  digefted  with  it  in  the  fame  gut ;  it  pro¬ 
duces  no  fenftble  fermentation,  but  is  united  with  the 
whole,  or  difcharged  alone  into  the  cavity  of  the 
inteftins,;  fo  that  when  blended  with  the  chyle 
and  feces,  it  feems  chiefly  defigned  to  attenuate 
and  dilute.  It  alfo  thins  the  mucus,  and  may  in  fome 
meafure  corred  the  acrimony  of  the  chyle, 
which  it  helps  to  temper,  and  prevents  too  great 
a  ftimulation  of  the  mufcles  of  the  inteftins ;  and 
frequently  it  hinders  too  qpick  $  paflage  of  the 
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aliment  into  the  jejunum.  It  alfo  contributes,  by 
diluting,  the  mixture  of  the  whole,  and  by  attenua¬ 
ting  the  chyle,  to  render  it  fitter  to  pafs  into 
the  ladfceals,  as  well  as  through  them.  It  alfo 
difpofes  the  fame  to  mix  with  the  blood ;  and  as  it  may 
contribute  to  allay  the  acrimony  of  the  bile,  fo  it 
-abates  its  vifqidity  and  bitternefs,  ferves  to 
alter  its  colour,  and  mix  it  more  throughly  with  the 
chyle.  It  may  like  wife  ferve,  not  only  as  a  vehi¬ 
cle,  but  a  menftruum  ;  and  fo  alter  the  tall,  fcent 
and  other  qualities,  as  well  as  its  difpolition  ;  and 
moreover  help  to  affimilate  and  difpofe  the  ferum, 
to  feparate  in  the  pancreas  again,  to  continue 
a  fupply  of  the  fame  liquor.  ' 

From  hence  it  appears,  that  bile  is  of  two 
kinds ;  and  how  far  it  is  to  be  efteemed  an  excre¬ 
ment  of  the  liver;  how  far  it  is  ferviceable  in  pre¬ 
fer  ving  health,  and  continuing:  the  actions  of  life, 
neceffary  to  afford  the  body  a  conftant  fupply  of 
nouriflnnent ;  how  much  the  bile  and  pancrea¬ 
tic  juice  contribute  to  lay  the  foundations  of  fer¬ 
mentation,  and  aflimilation  ;  to  excite  and 
difpofe  the  fluids  thus  prepared  to  be  fermented 
in  the  blood  ;  and  to  promote  a  fermentation 
therein ;  what  is  the  ufe  of  the  pancreatic  juice ; 
why  it  flow's  along  with  the  bile  ;  and  how  far  it 
tends  to  the  prefervation  of  life. 
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Chap.  V. 

Of  the  Paflage  of  the  Chyle  into  the 
JLa&eal  V ellels.  Of  the  Subftance  of 

the  Feces,  and  their  Expulfion.  Of 
the  Ufe  of  the  Mefentery,  and  the 
Mefenterie  Glands,  in  refpeB  of  the 
Chyle  :  As  alfo ,  of  the  Dutlus  Chy- 
liferus,  or  Pecquetianus. 

WHEN  the  ftrait  fibres  of  the  inteftins, 
inferted  into  the  external  coat,  as  into 
a  tendon,  are  contrafted,  the  gut  becomes  rugous 
on  the  part  oppofite  to  the  mefentery,  which  re¬ 
duces  it  from  a  fpiral  to  a  cylindrical  form ; 
this  makes  it  loofe  on  the  fide  next  the  mefente¬ 
ry,  but  contracts  it  on  the  oppofite  one;  by  which 
means  the  fmall  orifices  of  the  laCteals,  that  lie 
next  the  mefentery,  are  fo  dilated,  and  adapted 
to  receive  the  more  fluid,  diluted  and  foft  parts  of 
the  chyle,  that  they  readily  enter  in  thereat :  in 
the  mean  while,  the  Vafoul#  conniventes  are  raifed 
up  by  the  fame  contraction,  and  drawn  nearer  to 
one  another,  and  fo  intercept  and  hop  the  motion 
of  the  chyle  through  the  inteftins,  which  arc 
clofely  (hut  by  thofe  contracted  valves. 

The  orbicular  fibres,  inferted  into  the  mefente¬ 
ry,  being  at  the  fame  time  contracted*  the  cylin¬ 
drical 
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drical  intervals  of  the  tube  are  leflened,  and  kept  clofe 
by  the  mutual  compreflion  of  the  valves  towards  one 
another  $  by  which  means  the  chyle,  being  contpref- 
fed,  diluted,  mixed  and  (hook  together,  as  well  as 
intercepted  in  its  paffage  through  the  guts,  it  is,  by 
the  force  of  the  ambient  parts,  chiefly  propelled 
and  preffed  towards  the  proper  places  in  the  me- 
fentery,  and  driven  into  the  mouths  of  the  la&e- 
als,  which  are  thus  prepared,  together  with  the 
periftaltic  motion,  and  made  ready  to  receive  it. 

From  hence  it  appears,  that  the  chyle,  received 
by  the  mouths  of  the  la&eals,  is  not  only  compp- 
fed  of  folid  and  fluid  aliment,  but  alfo  of  faliva, 
a  thin  mucus  feparated  in  the  mouth,  a  com¬ 
pound  liquor  from  the  efophagus  and  ftomach> 
another  from  the  gall-bladder  and  hepatic  duct, 
the  pancreatic  and  lymphatic  juice  feparated  in 
the  inteftins,  the  Peyerian  liquor  preffed  out  of  the 
glands  in  the  fame,  and  likewife  a  moft  fubtile 
liquor  that  ouzes  out  of  an  infinite  number  of 
nerves ;  for  all  thefe  humors,  that  are  either 
fwallowed  or  feparated  by  the  way,  and  mixed 
with  the  chyle,  pafs  continually  into  the  la&eals; 
though  thole  veffels  only  appear  after  a  large 
quantity  of  food  has  been  received.  The  chyle 
is  fweetifh  to  the  taft,  grows  acid  by  keep¬ 
ing,  and  coagulates  with  acids ;  but  becomes  more 
liquid  by  mixing  with  alkali’s,  and  greatly  refem- 
bles  milk.  Through  a  microfcope  it  appears  to  be 
numberlefs  fpherical  globules,  fwimming  freely 
about  in  a  thin  aqueous  fluid. 

The  thin  and  bilious,  as  well  as  lymphatic  parts 
of  the  chyle,  are  received  by  the  open  mouths  of 
the  la£teals,  and  conveyed  into  the  meferaic  vef¬ 
fels  •  and  palling,  according  to  the  laws  of  circula¬ 
tion,  into  the  branches  of  the  Vena  Porta,  and, 
being  fufficiently  diluted,  afford  or  prepare  frefli 
matter  for  the  reparation  of  the  bile :  and  thus  all 
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tfiefe  juices  continue  in  a  conftant  courfe  of  circa-*’ 
lation  to  furni(h  and  perfect  the  whole  machine; 
The  great  number  of  thefe  veffels,  their  large 
fize,  peculiar  conformation  and  ftru&ure,  the  parti¬ 
cular  ftru&ure  of  every  diftindt  veffel,  the  general 
ufe  of  all  veins,  the  different  fluid  flowing  from  each 
canal,  the  venal  blood  thrown  into  the  Vena  Porta,  sa 
into  an  artery;  and,  befldes  all  this,  the  vaft  quanti¬ 
ty  of  humors  flowing  into  the  inteftins,  which  are  nei¬ 
ther  all  received  into  the  ladeals,  nor  expelled  as 
excrements;  comparative  anatomy,  likewife,  which 
difcovers  no  lafieals  in  oviparous  creatures,  but 
particular  paffages  in  their  ftead,  that  run  from  the 
cavity  of  the  inteftins  into  the  meferaic  veins,  and 
anfwer  the  fame  purpofe:  all  thefe  things,  I  fay, 
(hew  what  wonderful  contrivance  there  is  in  prepar¬ 
ing  the  nourifliment,  aflimilating  and  rendering  it  fit 
for  the  ufes  of  nature,  the  prefervation  of  health, 
and  continuance  of  life. 

And  when  all  the  phenomena,  obferved  from 
the  firft  aflumption  of  the  aliment  into  the  mouth, 
to  the  entrance  of  the  chyle  into  the  lacteals,  are 
throughly  confidered,  and  demonftrated  to  proceed 
from  the  fabric  and  force  of  the  veffels,  the  known 
qualities  of  the  fluids,  and  their  virtues,  difcoverM 
both  by  fenfe  and  mechanical  reafoning;  there 
is  no  occafion  to  fly  to  oblcure  and  uncertain  hypo- 
thefes,  or  unnatural  experiments,  to  account  for 
what  nature  alone,  when  well  confidered,  will 
lead  us  to  the  knowledge  of.  We  need  not  poftu- 
late,  that  the  heat  of  the  ftomach  is  the  caufe  of 
digeftion,  or  attribute  the  works  of  nature  to  na¬ 
tural,  vital  and  animal  innate  heat;  or  alkalious 
bile,  to  change  fixed  acid  chyle  into  a  volatile  alkali¬ 
ous  fait;  nor  need  we  make  ufe  of  a  fictitious  acrimo¬ 
ny,  in  the  pancreatic  juice,  to  caufe  a  ferment  writh 
the  alkali* -us  bile;  or  of  precipitation  toieparate  the 
feces  and  cleanie  the  chyle;  of  no  more  ferviceare 
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tHe  Peripatetic  faculties,  or  the  Galenical  a  lid  cfrp 
tnical  effervefcences  and  fermentations ;  fince  me¬ 
chanics  alone  fuffice  to  explain  all  the  operations 
in  human  bodies. 

The  thicker  portion  of  the  chymus,  being  too  grofs 
to  pafs  into  the  lacteal  veffels,  and  not  fufEciently 
attenuated,  either  by  the  a&ion  of  chewing,  of 
chylification,  is,  after  the  admiffion  of  the  thinner 
part,  which  was  prelfed  thereinto  bythe  periftaltic  and 
other  motions  of  the  guts,  with  theaffiftance  of  their 
Valves,  farther  comminuted  and  cotnpreffed  by  theif 
circumvolutions,  continued  thirty  fever*  hands  in 
length ;  the  guts  being  all  along  lubricated  and 
moiftened,  with  a  fat  fubftance  feparated  from  the 
’•glands;  This  grofs  part  then  is  gradually  drove  in¬ 
to  more  confined  and  harrow  paffages,  where  5tis 
more  prelfed,  ground,  diluted,  digefted,  foftened 
and  fucceftively  fqueez’d  into  the  ladeals,  till  the' 
liquid  part  be  almoft  wholly  imbibed  and  exhauft- 
ed  ;  when  the  remainder  is  thruft  out  at  the  end  of 
the  ileum,  almoft  perpendicularly  into  the  left  part 
of  the  gut  call’d  Cacum ,  which,  opening  ready  to 
receive  it,  is  afterwards  clofed  up  by  a  valve,  fix¬ 
ed  to  the  fides  thereof,  by  means  of  a  mufcle  that 
.(huts  it,  and  fo  prevents  the  regurgitation  or  re-, 
flux  of  the  feces.  And  thus  the  grolfer  parts  of 
the  aliment  are  difcharged  into  the  cavity  of  the’ 
Cacum. 

After  this  difcharge  made  into  the  Cacumi 
a  final!  vermicular  gut,  furnifhed  with  a  valve,' 
firft  difcovered  by  Tulpius ;  and,  which  prevents 
a  communication  betwixt  the  cxcum  and  the  ileum,' 
only  admits  any  thing  out  of  the  latter  into  the 
former;  it  afcends  into  the  beginning  of  the  colon, 
that  is  at  firft  perpendicular ;  for  which  reafert 
the  feces  are  lefs  apt  to  return  into  the  ileum,  and 
and  being  here  feme  time  detained,  and  ftrongly 
eompreffed,  not  only  by  their  own  weight,  but  the 
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conttadion  of  the  gut  and  the  parts  adjacent,  they 
are  wholly  deprived  of  the  liquid  part ;  which  be¬ 
ing  received  into  the  lymphatic  veffels,  and  di- 
fcharged  into  the  ladeals,  they  at  laft  form  a  dry, 
haW;  folid  excrement,  tending  to  putrefadion,  and 
different  from  the  contents  of  the  other  inteftins* 
The  colon  is  furnilhed  with  many  large  valves,  which 
are  contraded  by  three  mufcular  ligaments,  that 
firengthen  the  fibres,  and  help  to  contract  and  aflift 
the  gut,  that  would  otherwife  be  too  weak,  upon 
account  of  its  bending,  Iargenefs,  and  length, 
which  is  near  eight  hands,  to  occafion  a  ftoppage 
of  the  feces,  and  allow  them  fufficient  time  to  be 
collected,  detained,  dry  el  and  putrefy  *d  •  but  ilow  the 
ftrong  mufculous  coats,  being  irritated  and  con- 
traded,  force  the  hard,  and  otherwife  immoveable 
feces  through  the  gut,  moiftened  and  made  flip— 
pery,  as  I  laid  before,  by  an  unctuous  fat  fubftance 
from  the  glands.  P  ~ 

The  feces  are  thus  forced  perpendicularly  into 
the  gut,  called  redum,  the  infide  whereof  is  very 
(lippery,  and  without  valves  or  mufcular  liga¬ 
ments,  ;  which  renders'  their  defcent  quick  and  eafy ; 
they  alfo  irritate  this  inteftin  by  their  bulk,  of 
acrimony,  or  both.  The  coats  of  this  gut  confift 
of  ftrong  longitudinal  fibres,  rifing  from  the  ex¬ 
panded,  concurring  ligaments  of  the  colon,  which 
embrace  the  whole  otitfide  of  the  redum  ;  and, 
joining  the  two  inteftins  together,  they  ftreight- 
en  and  contrad  the  gut  in  length ;  wherein  they 
are  affifted  by  fpiral  or  circular  fibres,  whereby 
the  feces  are  driven  down  even  to  the  Sfhintter 
AM. 

The  fphinder  mufcle  being  relaxed,  which 
is  large,  thick,  fteftiy  and  orbicular,  and  embra¬ 
ces  the  end  of  the  redum,  the  Levator ss  AM  are 
contraded.  Thefe  mtifcles  rife  from  the  infide 
of  the  Os  Pubis ,  Ifchium ,  and  Sacrum,  and  are  com- 
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pofed  of  curve  fibres,  which,  terminating  in  the  end 
of  the  redum,  dilate  and  lift  it  up ;  then  the  Pel¬ 
vis  being  prefled  and  contracted,  by  the  alftftance 
of  air  breathed  in,  retained  and  rarified,  and  a 
compreflion  of  the  thorax,  as  well  as  of  the  dia¬ 
phragm,  and  the  contraction  of  the  mufcles  of  the 
abdomen,  all  the  other  parts  are  relaxed,  and  the 
feces  prefled  out ;  being  firft  mollified  by  a  plenti¬ 
ful  reparation  of  an  oily  mucus,  difcharged  by 
the  glands,  featcd  thereabouts  for  that  purpofe ; 
after  which  the  fphinCter  mufcle  alone  is  violently 
contracted. 

From  hence  we  may  learn,  what  the  feces  confift 
of;  whether  of  thefuperfluitiesof  the  bile,  blood,  mu¬ 
cus,  faliva  or  lympha,  or  not ;  and  what  is  the  chief 
caufe  thereof;  or,  whether  they  proceed  from  a  fer¬ 
mentation,  occafionedby  the  feces  before  contained; 
as  alfo,  whether  the  inteftins  have  the  greater 
number  of  glands,  and  quantity  of  mucus,  the 
nearer  they  grow  to  the  extremity ;  what  fervice 
the  fat  does  to  the  guts,  which  is  continued  every 
where,  but  more  plentifully  about  the  end  thereof; 
why,  in  ftrong  people,  the  feces  are  hard,  light 
and  few ;  and,  why  fuch  are  often  troubled  with 
the  hemorrhoids;  why  the  urine  is  commonly 
forced  out  at  the  fame  time  with  the  feces ;  why 
thofe,  who  have  a  ftone  in  the  bladder,  are  fub- 
jeCt  to  a  tenefmus ;  why  a  dyfentery  and  ftrangury 
often  happen  together;  and,  why  a  ftrangury 
is  attended  with  a  tenefmus. 

The  chyle  being,  as  we  faid  before,  driven  in¬ 
to  the  mouths  of  the  laCteals,  it  is  propelled  for¬ 
wards  therein  by  the  helps  already  mentioned,  and  the 
continuance  of  the  very  fame  motion ;  but  fince  the 
laCteals  open,  as  *tis  plain  they  do,  obliquely  into 
the  inteftins ;  fince  the  mouths  of  them  are 
exceeding  fmall ;  fince  they  pafs  through  the  mufi* 
culous  coats,  and  are  prefently  united  in  large 
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veffels  or  canals  under  the  outward  membrane, 
that  enclofes  the  inteftins,  and  fo  proceed  towards 
the  mefentery, ,  into  which  only  the  more  fluid 
and  white  chyle  can  pafs>  which  is  hr  ft  leparated 
from  the  more  grofs  and  vifcous  part,  that  is  o£ 
a  brown,  dusky,  or  a  yellow  colour ;  it  appears, 
why  a  great  variety  of  acrimonious,  hard,  and 
fharp  things  that  are  fwailowed,  prove  inoffen- 
five  to  human  bodies,  and  no  way  prejudicial  to 
health ;  and  if  we  compare  the  ftrudture  of  the 
efophagus,  the  ftomach  and  inteftins,  with  that 
of  the  other  vifcera,  they  appear  very  different, 
as,  for  inftance,  the  iargenefs  of  the  cavities  of 
the  inteftins,  with  the  narrow  orifices  of  the  la- 
cteals,  in  which,  as  well  as  in  their  contents, 
there  is  a  vaft  disproportion ,  not  to  mention  the 
aptnefs  of  the  fmall  fphindters,  to  be  contracted 
by  (harp  particles  of  matter,  which  clofes  the 
orifices  of  the  la&eals,  and  guards  them  from  the 
too  eafy  admiffioir  of  fuch  humors. 

The  feveral  confpiring  caufes  which  force  the 
chyle  into  the  la&eals,  ftill  continuing,  promote 
the  conftant  propulfion  of  frefh  chyle,  and  prefs 
what  was  before  received,  ftill  forwards,  and  force 
it  into  the  veffels  in  the  dupiicature  of  the  me- 
fentery,  where  it  is  detained  by  femilunar  valves, 
and  hindered  from  flowing  back  again ;  and  thus 
its  progreflive  motion  towards  the  loins  is  pro¬ 
moted  and  continued. 

The  la&eals,  which  are  very  fmall  in  their  ori¬ 
gin,  unite  and  meet  together  in  acute  angles,  and 
thence  flow  in  a  greater  ftream.  Thefe  branches 
are  again  feparated  at  a  greater  diftance,  and  be¬ 
ing  re-united  in  a  gland,  afterwards  join  in  a 
common  channel ;  and  being  in  their  progrefs  a- 
gain  united,  form  ftill  larger  veffels ;  all  which 
are  furnifhed  with  feveral  valves,  to  hinder  a  re¬ 
flux.  By  this  means  the  chyle  is  more  perfectly 
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mixed,  attenuated,  and  rendered  fluid.  Thefe  are 
called  la&eals  of  the  firft  kind. 

The  la&eals  are  thus  diftributed,  fome  in  right 
lines,  others  in  oblique  ones,  varioufly  interfering 
one  another,  into  the  glands  every  where  difperfed 
through  the  mefentery ;  and  meeting  together  in 
thefe  foft  glands,  through  which  they  are  diftri¬ 
buted,  they  are  again  continued  from  them  in 
larger  branches,  being  diftended,  and  full  of  a 
more  diluted  chyle.  They  are  alfo  furniftfd  with 
valves  to  hinder  the  reflux  thereof.  Thefe  vef- 
fels,  tending  towards  the  large  gland  in  the  me¬ 
fentery,  called  Receptaculum  chyli,  or  the  ftore-houfe 
of  chyle,  are  called  ladeals  of  the  fecond  kind. 
Whence  it  appears,  that  nothing  is  feparated  from 
the  chyle  in  thefe  veffels,  but  that  it  is  diluted 
and  rendered  more  thin  and  fluid  as  it  partes  thro* 
them. 

And  that  the  chyle  is  thus  diluted  in  the  glands 
of  the  mefentery,  will  more  evidently  appear,  if 
we  conftder,  that  thefe  glands  are  every  where 
fupplied  with  Angle  arteries,  not  conglomerated  ; 
as  alfo  with  nerves,  and  abundance  of  lympha¬ 
tic  veffels,  which  fupply  them  with  lympha  from 
feveral  of  the  vifeera  in  the  abdomen,  which  help 
to  dilute  the  chyle ;  and  by  a  thin  humor  feparated 
from  the  extremities  of  the  arteries  difperfed 
through  thefe  glands,  promote  and  accelerate  the 
motion  of  the  chyle  through  the  veffels,  and  not 
only  dilute,  but  attenuate  the  parts  thereof,  by 
grinding  them  together.  It  is  alfo  further  attenu¬ 
ated  and  rarifled  by  the  additional  force  of  the 
fpirits,  feparated  from  the  nerves. 

The  ladeal  veffels  being  yet  again  united  into 
larger  branches,  terminate  in  the  Receptaculum 
ehyli ,  in  a  triple  orifice,  whereinto  a  lympha  is 
plentifully  difeharged  from  all  the  parts  below 
the  diaphragm^  which  not  only  further  dilutes  it, 
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but  ferves  alfo  to  accelerate  and  quicken  its  pro- 
greflive  motion.  And  that  this  is  the  ufe  and 
conftant  motion  of  the  lymphatic  juice  and  chyle* 
appears,  from  the  valves  contained  in  the  lade- 
als,  and  the  experiments  made  with  ligatures,  as 
well  as  the  difeafes  confequent  upon  the  preter¬ 
natural  difcharges  of  the  lymphatic  juice. 

This  juice  confifts  of  the  moft  aqueous  and  fpi-' 
yituous  part  of  the  arterial  blood,  and  is  impreg¬ 
nated  with  the  moft  volatile  falts  contained  there¬ 
in,  as  appears  from  the  manner  of  its  reparation* 
the  veffels  wherein  it  is  feparated,  and  its  own 
evident  qualities. 

The  ancients,  were  only  acquainted  with  two 
tmiverfal  humors,  the  blood  and  animal  fpirits  $ 
they  knew  nothing  of  a  limpid,  thin*  ivatry 
fluid,  fecreted  in  all  the  parts  of  the  body,  This 
liquor  is  almoft  infipid,  clammy  when  cold,  but 
does  not,  like  blood,  coagulate  in  the  air,*  the 
fire,  by  evaporating,  foon  reduces  it  to  a  little 
whitifh  calx  i  fpirit  of  nitre  thickens  and  turns 
it  white,  but  oil  of  tartar  reftores  its  former  li¬ 
quidity.  It  alfo  turns  a  tindure  of  mallow- 
flowers  green ;  and  therefore  appears  to  confift 
of  much  phlegm,  a  little  fulphur,  and  lefs  volatile 
fait.  ,  <  . 

The  chyle,  .being  thus  diluted  by  the  lympha* 
difcharged  and  feparated  from  the  parts  under  the 
diaphragm,  is  not  only,  by  the  caufes  already 
mention  d,  but  more  efpecially,  by  the  preffure  of 
the  diaphragm,  and  the  pulfation  of  the  aorta* 
drove  into  the  thoracic  dud,  difcovered  by 
Pecquet ,  which  is  full  of  valves,  to  hinder  its  re- 
grefs,  and  terminates  in  the  left  or  right  fubcla- 
vian,  near  the  infertion  of  the  jugular  vein,  where 
it  is  furnifhed  with  a  femilunar  valve,  which  ad¬ 
mits  the  paffage  of  the  chyle  into  the  vein,  but 
hinders  the  regrefs  of  any  thing  into  the  thora- 
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cic  dud.  This,  dud  is  of  a  vifcous,  membra* 
nous,  and  mufculous  fubftance,  and  fupplied  with 
lymphatics  from  every  part  of  the  thorax. 

And  for  thefe  reafons,  the  chyle  and  lympha, 
which  are  difcharged  plentifully  by  this  dud  into 
the  fubclavian  vein,  are  eafily  conveyed  thro* 
this  perpendicular  tube,  and  all  its  divarications, 
when  a  man  is  in  an  ered  pofture.  And  if  we 
conflder  the  contradive  power  of  the  inteftins, 
the  affifting  force  wrhich  accelerates  the  motion  of 
the  chyle,  the  conveniency  of  the  valves  of  the 
ladeals,  the  common  receptacle,  and  of  the  tho¬ 
racic  .dud,  which  facilitate  its  motion,  and  ren¬ 
der  its  paffage  more  commodious ;  and  likewife 
the  puliation  of  the  meferaic  arteries,  which 
are  either  parallel  with  the  ladeals,  or  lie  a-crofs 
them  ;  the  great  preffure  of  the  diaphragm,  and 
the  conftant  adion  of  the  peritoneum,  which  is 
performed  with  feme  force  upon  the  membrane  of 
the  mefentery,  containing,  thefe  ladeals ;  and  fur¬ 
ther,  if  we  conlider  the  great  contradive  force  of 
the  membranes,  that  compofe  the  thoracic  dud, 
which  remains  ftrong  even  after  death ;  and  the 
arterial  force  and  pulfation  of  the  aorta,  which 
lies  near  the  fame,  together  with  the  motion  of 
the  lungs  and  thorax,  it  will  not  be  difficult  to 
imagine  how  the  quick  palfage  of  the  chyle  is  pro¬ 
moted,  carried  on,  and  perpetuated. 

The  effeds  then  upon  the  chyle,  in  its  paffage, 
betwixt  the  inteftins  and  veins,  feem  reducible 
to  thefe  four  heads. 

Firfl ,  Its  motion-  through  the  inteftins,  lac- 
teals,  and  glands  ;  the  length  of  the  former  re¬ 
laxed,  and  the  minuteuefs  and  number  of  the  lat¬ 
ter,  help  to  purge,  cleanfe,  and  feparate  the  grefter 
tineoncoded  parts  from  the  more  pure  and  dige- 
fled. 
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Secondly,  The  impreflion  of  external  motions  on 
the  veffels  and  fluids  contained  in  them ;  which 
promotes  their  paffage  through  the  veflels,  their 
mixture,  attenuation  and  fluidity ;  where  we  (hould 
conflder  the  pofltion  of  the  lacleals,  which  are 
gradually  enlarged,  furnifhed  with  valves,  and 
united  with  one  another,  then  feparated,  and  again 
united ;  alfo  the  ftrong  compreflion  of  the  dia¬ 
phragm,  and  mufcles  of  the  abdomen,  and  of 
the  bowrels  which  prefs  upon  the  ladteals,  placed 
in  the  fuperficies  of  the  mefentery,  with  little  to 
cover  them,*  likewife  the  degrees  of  heat  and 
moifture,  moft  apt  and  convenient  to  promote 
digeftion,  and  produce  effects  that  are  well  illu- 
ftrated  by  chymical  experiments.  To  thefe  we 
may  add  the  continual  pulfation  of  the  meferaic 
arteries,  and  the  aorta,  which  almofl:  perpetually 
accompany  the  lafteals,  and  ftrike  againft  them 
in  their  continual  vibrations. 

‘ Thirdly ,  To  dilute  the  chyle,  almofl:  all  the  lym¬ 
phatics  concur  throughout  the  abdomen,  and 
the  thorax  ;  befldes  the  moift  exhalations  which 
ferve  to  bedew  their  cavities,  and  which  are 
chiefly  imbibed  by  thefe  lymphatics  ;  to  which 
alfo  the  fpirits  much  contribute,  being  mixed  with 
the  lympha  in  the  conglobate  glands,  and  in- 
fufed  into  the  chyle. 

Fourthly ,  It  is  aflimilated  with  all  the  parts  of 
the  body,  before  it  is  conveyed  into  the  blood  ; 
for  in  its  whole  paflage,  even  from  the  mouth, 
till  it  is  difcharged  into  the  fubclavian  vein,  it  is 
gently,  gradually,  and  fucceflively  fupplied  with 
a  different  humor,  elaborated  and  digefted  al¬ 
mofl;  in  every  part  of  the  body,  and  forced  thro* 
ail  forts  of  velfels  ;  as  the  faliva  and  mucus  of 
the  mouth  the  lympha  and  mucus  of  the  efo- 
phagus,  ftomach  and  inteftins ;  the  pancreatic 
juice,  and  both  forts  of  bile ;  the  lympha  of  the 
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whole  body,  and  likeivife  fpirits  from  all  the  minute 
branches  of  the  nerves :  it  is  alfo  mixed  by  the 
united  force  of  the  whole  machine,  which  con¬ 
tributes  to  thefe  effeds,  from  the  figure,  fituation, 
and  motion  of  its  parts. 

If  we  look  into,  and  examine  the  fubftance  of 
the  chyle,  when  \i s  arrived  thus  far,  we  (hall  find 
in  it  all  thofe  principles  which  compofe  blood ;  as 
water,  fpirit,  oil,  and  falts,  perfedly  mixed,  and 
united  together. 

Nor  is  it  furprizing,  that  diftempers  feldom 
happen  in  the  mefentery,  tho*  it  feems  expofed  to 
crudidities ;  fince  fo  great  caution  is  taken  to 
prevent  them. 

The  ladeals,  and  the  thoracic  dud,  ferve  not 
only  to  carry  lympha,  but  fpirits  alfo  ;  and  per¬ 
haps  promote  the  motion  of  the  chyle. 

When  the  chyle  is  mixed,  and  circulates  with 
the  blood,  that  we  may  underhand  the  motions 
thereof,  and  what  alterations  it  undergoes,  we 
are  next  to  confider  the  circulation  of  the  blood, 
wherewith  it  is  mixed,  and  the  effeds  thereof. 


Chap.  V. 


Concerning  the  Struilure  of  the  Arteries 
and  Veins  with  the  Circulation  of  the 
Blood. 

TH  E  red  fluid,  called  blood,  is  diflributed 
thro-  aimpft  all  the  parts  of  the  body  •  3tis 
contained  in  proper  veffels,  called  veins  and  arteries, 
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©r  other  intermediate  receptacles,  which  communi¬ 
cate  with  them,  efpecially  in  a  healthful  ftate. 

The  arteries,  are  tubes,  or  canals,  of  a  conic  fi¬ 
gure,  oblique,  crooked,  and  divided  into  feverai 
branches ;  fmooth  on  the  infide,  and  without  valves, 
except  in  the  heart.  The  branches  which  rife 
from  feverai  parts,  fpring  in  acute  angles  towards 
their  extremities,  and  are  very  feldom  ftrait,  as  the 
intercoftals,  or  obtufe,  as  the  umbilical  veffels  of  a 
fetus.  They  confift  of  five  coats  ,*  the  moft  exter¬ 
nal,  is,  on  the  outward  furface,  thin  and  nervous, 
but  internally  confifts  of  a  thick  net-work  of  veffels, 
or  fmall  twigs  of  arteries,  from  the  coronaries  and 
others,  interwoven  with  veins  ;  the  fecond,  is  thin, 
and  full  of  cells  or  cavities,  and  apt  to  extend 
when  thofe  cells  are  full  ;  the  third,  is  glan- 
dulous  ;  and  the  fourth,  mufcular,  confifting 
of  annular  fibres,  clofely  connected  together, 
ing  in  feverai  lays  one  above  another,  divifible 
into  feverai  plates,  of  an  elaftic  nature;  the 
fifth,  and  innermoft,  is  thin  and  membranous, 
confifting  of  longitudinal  fibres,  which  are  apt  to 
contrad.  The  whole  veffel,  in  health,  is  vigorous, 
moves  and  beats:  its  extremities  are  varioufiy  for¬ 
med  ;  fo  that  in  fome  parts  of  the  body,  the  ends 
of  the  veffels  have  much  wider  orifices,  than  in 
others ;  they  differ  alfo  in  the  thicknefs  of  their 
coats,  the  number  of  branches,  and  their  wind-? 
ings ;  they  are  likewife  varioufiy  interwoven,  and 
divided.  Sometimes  the  extremities  of  the  arteries 
end  in  anaftomoies,  or  open  mouths,  which  con¬ 
tinue  them  to  the  veins,  without  any  cavernous  me¬ 
dium  ;  or  elfe  they  are  diftributed  into  excretory 
veffels,  or  form  fome  particular  finus’s,  as  in  the 
Penis,  Clitoris ,  and  fpleen ;  or  into  fecretory  glands, 
or  veffels,  ferving  to  the  like  purpofes  with  them. 

The  veins,  which  are  generally  of  alike  figure 
or  formation,  run  along  with  the  arteries,  but  ara 
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larger,  and  more  numerous,  tho’  lefs  a&ive  thaii 
they  ;  confiding  of  thinner  membranes ;  they  are 
fur ni fil’d  with  fome  valves,  of  an  oblong  form, 
and  Angle,,  and  much  like  the  finger  of  a  glove  in 
fhape,  feated  about  the  infertions  of  the  fmaller 
branches  into  the  larger  veffels,  and  commonly 
double,  being  joined  together  in  the  ftrait  paffages 
or  trunks  of  the  larger  veffels,  at  fome  diftance 
from  the  heart,  and  flopping  the  regrefs  of  the 
blood  in  its  perpendicular  paffage  upwards ;  they 
are  fo  formed,  and  fixed  to  the  cavity  of  the  vef¬ 
fels,  as  to  admit  the  blood  out  of  the  fmall  veffels 
into  the  large  ones,  but  hinder  its  regrefs  xvhen 
the  heart  is  contra&ed,  and  bear  up  the  weight  of 
jt  from  prefling  back  into  the  fmaller  veffels. 
tThefe  veffels  neither  contract  nor  beat,  but  termi¬ 
nate  varioufly  as  the  arteries ;  their  extremities  be¬ 
ing  either  rooted  in  the  abforbing  pores  of  the 
skin,  or  thofe  placed  in  the  internal  membranes ; 
or  by  inofculation  with  the  mouths  of  the  arteries; 
or  much  after  the  fame  manner  as  in  the  penis, 
plitoris,  and  fpleen ;  or  elfe  in  the  pulpous  lub- 
ftance  of  the  glands. 

Whatever  arteries  are  found  in  the  body,  they 
all  join  and  communicate  with  the  common  trunk 
of  the  aorta,  which  rifes  from  the  left  ventricle  of 
the  heart.  But  thofe  which  are  branched  through 
the  lungs,  rife  from  the  pulmonary  artery,  or  the 
Arteria  venofa ,  that  fprings  from  the  right  ventri¬ 
cle  of  the  heart.  This  is  demonftrated  by  inject¬ 
ing  thefe  veifels  with  wax;  though  the  ancients 
difcovered  it  without  that  art,  but  could  not  trace 
them  to  their  extremities. 

The  veins  in  the  whole  body,  are  likewife  dif- 
charged  into  the  Vena  cava ,  which  forms  a  large 
finus,  encompaiVd  with  a  membrane,  much  like 
that  of  the  aorta,  and  ends  in  the  cavity  of  the 
right  auricle  of  the  heart;  and  partly  in  thp 
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right  fide  thereof ;  and  the  veins,  which  form 
the  lungs,  being  joined  together  in  four  large 
branches,  thefe  united  terminate  in  a  like 
iinus  with  the  former,  which  reaches  to  the  left 
ventricle  and  left  auricle.  But  there  is  fome  dif¬ 
ference  in  the  liver,  which  receives  the  branches 
of  the  Vena  Porta  ;  to  be  mentioned  when  we 
come  to  treat  of  that  part.  Both  thefe  velfels 
are  largeft  in  the  heart,  and,  from  thence,  gra¬ 
dually  grow  lefs,  and  accompany  one  another  in 
all  their  ramifications  throughout  the  body. 

The  whole  mafs  of  blood,  is  foon,  and  with 
great  force,  difcharged  out  of  the  body,  at  a 
large  wound  in  any  confiderably  artery ;  which 
Ihews,  that  all  the  blood  is  moved  very  quick, 
and  with  great  force:  this  becomes  more  con- 
fpicuous,  if  the  other  arteries,  which  are  not 
wounded,  be  ftop’d  by  ligature ;  which  mani- 
fefts  a  communication  of  the  arteries,  and  a 
free  paflage  of  the  blood  into  each  of  them  : 
and,  fince  it  thus  flows  out  of  a  veflel  when 
wounded,  it  muft  needs  pafs  through  the  fame 
when  it  remains  unhurt. 

Again,  if  any  of  the  arteries  be  laid  bare,  and 
a  ligature  applied  thereto,  it  fwells,  beats  be¬ 
twixt  the  ligature  and  the  heart,  grows  empty 
and  flaccid  betwixt  the  ligature  and  the  extre¬ 
mity  of  the  body,  and,  at  the  fame  time,  the 
arteries  adjacent  beat  more  vehemently ;  and  if 
it  be  opened  betwixt  the  ligature  and  the 
heart,  the  blood  flies  forcibly  out,  and  the  ani¬ 
mal  prefently  dies  ;  and  if  cut,  betwixt  the 
faid  ligature  and  the  extremity,  only  a  few 
drops  of  blood  will  come  out ;  but  the  artery 
thus  to  be  tied,  flnould  be  Angle,  and  have  no 
immediate  communication  with  another  branch, 
by  anaftomofis,  above  the  place  of  the  ligature. 

From 
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From  hence  it  appears,  that  the  blood  flows 
through  the  arteries,  in  a  conftant  courfe  from 
the  heart,  towards  the  extremities  remote  there¬ 
from  ;  and  into  the  fmall  and  fineft  capillaries, 
both  in  the  external  and  internal  parts  of  the 
body ;  out  of  the  larger  into  the  narrower,  and 
more  minute  veflels  ;  and  thus  the  whole  mafs 
of  blood  may  be  drawn  out  of  any  one  branch, 
but  not  the  contrary  way. 

If  you  lay  a  large  vein  bare,  and  tie  it  with 
a  thread,  it  fwells  betwixt  the  ligature  and  the 
extremity,  does  not  beat,  growrs  empty  betwixt 
the  heart  and  the  thread ;  and,  if  pricked  between 
the  ligature  and  extremity,  the  blood  flows  out  pre- 
fently,  till  the  animal  die,  or  faint;  but  if  opened 
above  the  ligature,  it  fcarce  bleeds  at  all ;  and  the 
cafe  is  all  the  fame,  which  vein  foever  be' open’d. 
Whence  it  appears,  that  the  blood  flows  fwift- 
ly  from  all  the  parts  of  the  body  into  this  vein, 
the  motion  being  from  the  extremities  to  the 
larger  channel,  from  the  branches  to  the  trunk, 
and  that  it  moves  thus,  not  the  contrary  way, 
through  the  veins,  appears  alfo,  from  the  valves 
in  them,  which  hinder  any  reflux  towards  the 
extremities. 

’Tis  therefore,  fufficiently  manifeft,  that  the 
blood  flows  from  the  left  ventricle  of  the  heart, 
thro’  the  trunks  of  all  the  arteries,  into  their 
feveral  branches,  which  diftribute  it  through  all 
the  parts  of  the  body,  both  internal  and  exter¬ 
nal  ;  and  that  the  veins,  on  the  contrary,  ex¬ 
cept  the  branches  of  the  Vena  Porta,  which  are 
difcharged  into  the  liver,  receive  the  blood 
from  the  former  minute  veflels,  at  their  extre¬ 
mities,  and  carry  it  back  into  the  larger  bran¬ 
ches,  which  convey  it  to  the  greater  trunks,  and 
from  thence  into  the  finus,  near  the  right  ven- 
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tricle  of  the  heart,  and  fome  of  it,  at  length, 
into  the  right  auricle ;  for  when  the  blood  is 
collected,  in  the  right  finus,  it  may  be  forced 
into  the  right  auricle,  when  relaxed,  by  a  muf- 
cle  that  encompaffes  that  finus,  fince  there  is  no 
obftacle  thereto  ;  and  ’tis  likewife  alfifted  by  the 
preflure  of  the  fubfequent  venal  blood. 

And  fince  both  the  right  and  left  auricle  of 
the  heart,  are  large,  hollow  mufcles,  furnifhed 
with  a  double  row  of  ftrong  fibres,  which  run 
in  two  contrary  directions,  to  infert  themfelves 
into  the  tendons  of  the  oppofite  fides,  and  fup- 
plied  with  many  arteries  and  veins,  one  tendon 
being  joined  to  the  orifice  of  the  vein,  fixed 
to  the  left  cavity  of  the  heart,  and  the  other 
growing  to  the  circular  orifice  of  the  Vena 
cavay  which  is  harder  than  the  other.  This 
mufcle  is  contracted,  forcibly  drives  the  blood 
into  the  right  ventricle  of  the  heart,  when  re¬ 
laxed  ;  for,  then  the  heart  being  empty,  grows 
longer,  the  three  Valvula  tricufpidales  draw  back 
towards  the  fides,  and  the  point  of  the  heart, 
by  the  oblong,  fmooth,  flefiiy  papilla?,  which  are 
oblong,  and  grow  out  of  the  fides  of  the  right 
ventricle ;  which,  being  alfo  drawn  backwards, 
the  whole  paffage  is  open,  and  ready  to  receive 
it.  And  this  is  not  only  apparent  from  the 
fabric  of  the  part,  but  obfervations  upon 
creatures  opened  alive,  injections  and  blow-pipes 
confirm  the  fame. 

But,  left  the  right  ventricle  of  the  heart,  thus 
filled,  fhould,  by  the  contraction  of  its  fibres, 
prefs  this  blood,  and  the  venous  of  its  own  ftrong- 
ly  fqueez’d  fubftance  back  thereinto,  from  its 
wide-mouth’d  veins,  through  the  fame  paftage, 
out  of  its  own  cavity ;  the  refilling  force,  on 
every  fide,  intimately  mixes  all  the  contents  of 
f:hg  cavity :  an4  thefe,  being  thereby  prefted 
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againft  the  fides,  elevate  the  Valvula  tricufpidales , 
which  are  fo  fixed  to  the  flefhy  fupporters, 
ftretched  out  from  the  oppofite  fide,  that,  fall¬ 
ing  clofe  to  the  fides  of  the  right  ventricle,  they 
are  born  off,  and  thruft  towards  the  right  auricle, 
till  they  join  together,  quite  clofe  up  that  paf- 
fage,  and  perfectly  hinder  the  reflux  of  the  blood  ; 
thofe  flelhy  pillars  not  fuffering  them  to  be 
thruft  farther  backwards. 

The  fame  force  prefixes  the  blood  upwards, 
againft  the  three  femilunar  valves,  placed  in  the 
opening  of  the  other  orifice,  which  leads  to  the 
pulmonary  artery  difperfed  through  the  lungs  : 
the  force  of  the  blood  preffes  thefe  againft  the 
fides  of  the  artery,  and  opens  the  paffage  into 
that  veflel  alone.  The  fubitance,  figure  and  con¬ 
nexion  of  thefe  valves,  fhew  them  to  be  fo  form^ 
ed,  as  to  hinder  the  reflux  of  the  blood  out  of 
the  pulmonary  artery,  into  the  heart,  by  wholly 
flopping  up  the  pafl'age  when  joined  together  ; 
and  this  they  do  the  more  exactly,  the  harder 
they  are  preffed  back,  as  is  evident,  not  only 
from  the  ftrudure  of  the  part,  but  alfo  from 
obfervations  made  in  bodies  opened  alive,  arte- 
xiotomy,  and  injections. 

Hence  it  appears,  that  all  the  venal  blood, 
that  is,  the  whole  mafs,  palfes  from  the  finus  of 
the  Vena  cava ,  thro5  the  auricle,  and  right  ven¬ 
tricle  of  the  heart,  into  the  pulmonary  artery, 
in  a  continued,  quick,  and  violent  ftream. 

The  blood,  received  out  of  the  lungs,  and, 
which  is  diftributed  through  them  by  the  pul¬ 
monary  artery,  is  firft  admitted  into  the  extre¬ 
mities  of  the  pulmonary  vein,  called  Arteria 
venofay  and,  paffing  into  four  large  veffels,  which 
unite  together,  it  is  brought  into  the  left  venal 
finus,  by  the  force  of  whofe  mufculous  fabric, 
k  is  preiled  into  the  left  auricle,  which  is  re^ 
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Idxed,  and  by  that  means,  prepared  to  receive 
it.  This  is  much  lefs  than  the  right,  but  form¬ 
ed  and  placed  after  the  fame  manner.  From 
thence  it  is  forced  into  the  left  ventricle,  which 
is  relaxed  by  the  like  means,  and  the  two  mi¬ 
tral  valves  opening,  admit  it  into  the  left  ca¬ 
vity,  and  hinder  its  reflux  back  into  the  pulmo¬ 
nary  vein. 

From  hence  it  is  forced  into  the  aorta,  or 
great  artery,  at  whole  orifice  there  are  three 
femilunar  valves,  which  alfo  prevent  a  reflux, 
by  exactly  doling  the  fame :  and  thus  the  blood 
circulates  in  grown  perfons  ;  all  that  which 
moves  through  the  lungs,  into  the  finus  of  the 
Arteria  Venofa ,  the  left  auricle,  and  the  left  ven¬ 
tricle,  being  here  continually  propelfd  into  the 
aorta,  with  a  violent  and  fwirt  motion. 

In  this  aCtion,  the  following  obfervations  offer 
themfelves.  Fir  ft,  both  finus’s,  right  and  left, 
fill  and  grow  tumid  together  ,*  both  auricles 
empty,  and  collapfe  together ;  and  both  are  filled 
at  the  fame  time,  by  the  contraction  of  the 
mufcular  venal  finus,  adjoining  thereto;  at  the 
very  fame  inftant,  both  ventricles  of  the  heart 
are  contracted,  and  prefs  out  the  blood  they 
contained,  and  the  two  large  arteries  are  filled, 
and  diftended.  As  foon  as  the  blood,  by  this 
contraction,  is  drove  out,  both  ventricles  are 
empty,  and  the  heart  grows  longer  and  broad¬ 
er  immediately ;  upon  which,  the  mufcular  fi¬ 
bres,  of  both  auricles  and  finus’s,  contract,  and 
prefs  the  blood,  contained  in  thofe  cavities, 
into  the  ventricles  of  the  heart  ,*  and,  in  the 
mean  time,  the  finus’s  and  auricles  are  filled, 
as  before ;  and  thus  thefe  motions  are  fucceflive- 
ly  continued,  as  long  as  a  man  Jives  ;  but,  when 
death  approaches,  the  finus’s  and  auricles  beat 
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often,  for  one  contra&ion  of  the  ventricles  of 
the  heart. 

All  the  blood  then,  any  where  contained 
In  a  human  body,  even  in  every  part  of  the 
fubftance  of  the  heart  it  felf,  and  its  auricles, 
is  forced  into  the  right  ventricle  of  the  heart,  and 
from  thence,  thro’  the  lungs,  into  the  left,  which 
propels  it  again  into  all  the  parts  of  the  body ; 
whence  it  again  returns  back  to  the  heart. 
This  do&rine  was  firfl:  found  out  and  demon- 
ftrated  by  the  immortal  Harvey ;  and  is  confirm¬ 
ed  by  a  variety  of  experiments  made  by  the  in- 
fufion,  and  transfufion  of  blood;  and  by  the 
help  of  microfcopes. 

And  thus  the  chyle,  being  conftantly,  and  in 
fmall  quantities,  prefled  through  the  thoracic 
du£t,  elevates  the  valve  in  the  fubclavian  vein, 
tvhich  is  conftantly  kept  fhut  by  the  force 
and  preflure  of  the  blood ;  fo  that  fuch  a 
part  of  the  chyle  pafles  into  the  vein,  whofe 
acquired  force  of  alcent,  as  before  mentioned, 
is  fufficient  to  overcome  the  preflure  of  the 
venal  blood ;  which  chyle  palling  along  with  the 
venal  blood  into  the  cava,  is  continued  by  the 
Sinus  venofus ,  into  the  right  auricle;  and,  at 
laft,  into  the  right  ventricle  of  the  heart. 

By  this  moderate  and  conftant  fuppfy,  and 
mixture  of  the  chyle,  as  well  as  by  the  concourfe 
of  blood  flowing  hither  from  all  parts,  and 
drove  with  a  rapid  motion  together ;  and  alfo 
by  the  motion  of  lympha,  plentifully  brought 
back  here,  the  blood  and  chyle  are  mixed  to¬ 
gether,  prevented  from  coagulating,  and  prefer¬ 
red  in  a  fluid  ftate. 

After  this,  they  are  further  mixed,  divided, 
and  kept  fluid,  by  being  drove  forcibly  into 
the  confined  cavity  of  the  auricle ;  and  again, 
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by  the  contraction  of  the  fame,  which,  with 
the  pillars  of  the  whole  part,  occaflon  vari¬ 
ous  oppofite  motions,  and  concuffions :  the 
chyle  is  alfo  more  forcibly  ground  and  di¬ 
vided,  by  the  attrition  of  the  blood  moving 
about  it ;  all  which  is  much  affifted  and  pro¬ 
moted  by  the  parts  of  the  blood  recoiling, 
and  being  drove  back  by  the  fubftance  of  the 
heart,  and  its  auricles  ;  and  meeting  the  other 
parts  forced  in  from  the  Anus's,  the  inteftine 
motion  of  the  particles  of  the  blood  is  increa- 
fed,  by  the  violent  impulfe  out  of  the  finus  in¬ 
to  the  auricles. 

What  effe&s  are  here  likely  to  be  produced 
by  this  violent  motion,  and  mixture  of  the 
blood  and  chyle,  may  appear  from  the  qualities 
of  the  blood,  and  the  difpofition  of  the  chyle  to 
receive  its  impreffions ;  homogeneous  and  affimi- 
lating  liquids  being  mixed  therewith,  and  ma- 
Jdng  part  of  its  compofition,  in  the  action  of 
maftication,  conco&ion,  chylification,  and  paflage 
into  the  blood,  which  may  render  it  more  apt  to 
mix,  and  to  be  alter’d  by  it.  We  are  alfo,  to 
conflder  the  fabric  and  ftrudture  of  the  heart, 
and  what  alterations  it  may  receive  from  the 
violent  mixture,  motion  and  concuffions  it  under¬ 
goes  there  ;  but  this  is  chiefly  to  be  learnt  by 
obfervations,  and  proper  experiments. 

The  blood  contain'd  in  the  right  ventricle  of 
the  heart,  in  an  animal  after  fading,  hath  no 
alkalious,  but  a  fal-armoniac,  or  fea-falt  taft ; 
when  mixed  with  acids,  or  alkalies,  there  ap¬ 
pear  no  flgns  of  effervefcence,  or  fermentation ; 
thefe  only  altering  the  colour  thereof,  and  the 
degrees  of  its  fluidity.  If  it  be  received'  into 
any  veflel  from  the  artery  in  the  lungs,  there 
appears  no  ebullition,  or  fermentation ;  but  it 
fmells  ftrong,  ungrateful,  and  fliarp  ,*  and  when 
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cold,  coagulates ;  one  part  of  it  adhering  together 
in  a  folid  mafs,  and,  the  other  feparating  there¬ 
from,  remains  fluid.  If  you  cut  off  the  mucro  of 
a  live  heart,  and  turn  the  fmall  end  upwards, 
the  blood  is  drove  into  the  ventricles  of  the 
heart,  upon  the  contradion  of  the  auricles,  but 
without  any  ebullition,  or  fermentation.  This  is 
more  confpicuous  a  little  before  the  death  of  the 
part ;  and  the  fame  phenomena  appear  in  the  blood 
contained  in  the  left  ventricle. 

If  a  thermofcope  be  put  into  a  live  heart,  it 
difcovers  no  more  heat  there  than  in  another  part. 

The  chyle,  in  the  thoracic  dud,  appears  to 
have  a  fea-falt  taft,  or  that  which  was  moft 
predominant  in  the  food.  If  received  in  a  veffel, 
and  mixed  with  different  falts,  it  feldom,  or 
never  ferments ;  and,  by  it  felf,  it  neither  fer¬ 
ments,  nor  bubbles  ,•  neither  is  it  perceived  to 
do  fo  in  the  thoracic  dud,  when  mixed  with 
the  blood,  whether  in  the  fubclavian  vein,  the 
auricles  or  ventricles  of  the  heart ;  nay,  if  a 
ligature  be  applied  to  the  axillary  vein,  be¬ 
fore  it  reaches  the  cava,  and  another  betwixt 
that  and  the  valve,  there  is  no  fermentation  in 
the  intermediate  fpace. 

The  lympha  of  the  conglobate  glands,  fepara- 
ted  from  the  arterial  blood,  mixed  with  the  chyle, 
appears,  by  the  fame  experiments,  to  be  homoge¬ 
neous,  and  of  the  fame  nature  and  difpofl- 
ticn  therewith.  It,  therefore,  makes  no  ebul¬ 
lition,  fermentation,  or  effervefcence  in  the 
heart.  In  regard  of  which  mufcle,  or  the 
fluids  therein  contain’d,  there  are  no  confidera- 
ble  effeds  perceivable ;  no  ebullition,  fermenta¬ 
tion,  or  effervefcence:  neither  can  the  heat  of 
the  heart,  as  a  /lew  caiife,  work  any  alteration 
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in  the  difpofition  or  motion  of  the  blood;  or  pro¬ 
mote  the  expulfion  thereof  :  nor  is  there  any 
particular  ferment  in  the  heart. 

The  canfe,  then,  which  forces  and  drives  the 
blood  '  out  of  the  heart  into  the  arteries,  and 


out  of  the  veins  into  the  heart,  is  not  feated  in 
the  mafs  of  blood,  but  in  that  which  immedi¬ 
ately  contain^  it,  the  heart  it  felf.  To  tin- 
derftand  how  the  heart  performs  this  action,  we 
are  carefully  to  confidef  the  fabric  and.  cohefioil 
of  its  parts,  as  well  as  its  force  and  motion. 

.But  though  there  appears  no  evident  ebullition, 
fermentation,  or  effervelcence  in  the  heart;  and 
though  the  heat  thereof  does  not  contribute  td 
its  expuhive  power;  yet  fince  there  is  fuch  a  brisk 
and  violent  motion,  both  of  the  blood  and  chyle* 
not  only  in  the  cavity  of  its  auricles,  but  alfo  in 
its  ventricles,  it  mu  ft  needs  follow,  that  when  the 
blood  is  clofely  confined  and  forced  out  of  one 
part  into  another,  and  confequently  the  various 
particles  thereof,  which  have  different  qualities, 
are  violently  rubbed  together,  they  muft  neceffa- 
rily  .fubtilize  and  rarify  one  another ;  the  more  vo¬ 
latile  parts  grinding  and  breaking  in  pieces  the 
groffer  and  lefs  fubtilized ;  the  (harp  ana  acuminat¬ 
ed  falts  fretting  and  corroding  the  groffer  phlegm  $ 
which  will  alfo  dull  the  edges  of  thofe  fharp- 
er  particles ;  and  fince  the  new  chyle  flows  along 
with  the  blood,  that  likewife  muft  be  further  di- 
gefted,  attenuated  and  aflmiilated  by  thefe  acti¬ 
ons  ;  though  at  firft  it  may  ferve  to  mollify  the 
fame,  and  prevent  too  great  an  inflammation,  which 
the  frequent  attritions  of  the  more  volatile,  ptim* 
gent  parts  might  occafion.  And,  as  the  chyle 
confifts,  in  a  great  meafure,  of  parts  fepafated 
from  the  blood,  and  confequently  of  qualities  ve¬ 
ry  fimilar  thereto;  thefe  fimilar  parts  will  more 
readily  unite  one  with  another,  and  render  a  fur- 
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ther  aflimilation  more  eafy  and  expeditious;  though 
this  cannot  be  perfe&ed,  only  promoted,  in  fo  fmall 
a  time,  and  lo  Ihort  a  paffage. 

Yet,  that  the  blood,  and  confequently  the  chyle, 
muft  receive  fome,  though  no  confiderable  alte¬ 
ration  from  this  rapid,  though  not  lafting  moti¬ 
on,  is  evident,  from  the  effects  of  universal  vio¬ 
lent  motions  of  the  body;  for,  when  we  move  quick 
and  often,  the  blood  prefently  increafes  its  heat  ; 
being  briskly  fqueezed  not  only  out  of 
the  ventricles  of  the  heart,  but  likewife  through 
all  the  mufcles  and  canals  of  the  body.  But,  to 
proceed  to  a  more  particular  confederation  of  the 
fabric,  force  and  addon  of  the  heart. 


Chap.  VL 

Of  the  Structure,  Force  and  Action  of 

the  Heart. 

T!HE  heart  being  fufpended  in  a  large  mem¬ 
brane,  called  pericardium,  and  fixed  to  the 
throat,  fternum,  back  and  diaphragm,  either  by 
its  own  parts,  the  ligaments  it  lends  out,  or 
the  velfels  diftributed  through  it ;  and  moiften’d, 
made  flippery  and  fit  for  motion,  with  a  foft 
lympha,  from  four  large  blood  veflels,  firmly  fix¬ 
ed  to  the  pericardium ;  and  likewife,  refting  upon 
the  diaphragm,  and  adhering  in  the  cavity  of  the 
mediaftinum,  between  the  foft  lungs,  and  free 
from  the  violent  preffure  of  any  thing  adjacent. 
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k  is  thus  rendered  more  fit  and  apt  to  receive 
and  expel  the  blood  through  all  the  parts  of  the 
body.  ^ 

It  hath  two  arteries,  rifing  from  the  aorta,  juft 
above  the  femilunar  valves  of  the  left  ventricle, 
which,  taking  different  courfes,  unite  into  one  ca¬ 
nal,  firmly  furrounding  the  whole  bafis  of  the  heart j 
from  whence  many  fmall  branches  arife,  and  com¬ 
municating  with  one  another  by  feveral  anaftomo- 
fes,  are  diftributed  into  a  vaft  number  of  very 
(mall  twigs,  and  fo  difperfed  through  every  part 
of  the  heart ;  and,  together  with  the  veins,  in 
like  manner  difperfed  therein,  make  up  almoft  its 
whole  fubftance  ;  external  fat  arifing  betwixt  the 
branches  of  the  veflels :  thefe  arteries  are  in  their* 
diaftole,  whilft  all  the  others  of  the  body  are  in  their 
fyftole.  The  veins  difcharge  the  blood,  partly  into 
the  coronaries,  thence  towards  the  right  auricle,  be¬ 
twixt  that  and  the  right  ventricle,  and  partly  into 
the  right  auricle,  and  betwixt  the  right  ventricle,  by 
particular  veins;  all  thefe  are  empty  at  the  fame 
time,  that  the  reft  of  the  veins  of  the  body  are  full. 

Befides  thefe  veffels,  the  heart  is  furniflied  with 
fibres,  riling  from  the  four  orbicular  tendons* 
that  encompafs  the  four  orifices  of  the  hearty 
and  which  are,  for  the  moft  part,  inferred  into 
them  again.  Firft,  a  few  fmall  fibres  rife  from 
thence,  and  tend  ftrait  from  the  bafis  to  the  point* 
only  on  the  outfide  of  the  right  ventricle,  which 
ftrengthen  the  flefhy  fibres  of  that  ventricle  in 
contra&ion,  and  aflift  in  the  expulflion  of  the 
blood  ;  others  below  the  former,  afcend  obliquely 
to  the  right  from  the  left  fide  of  the  heart,  in  the 
right  ventricle,  and,  terminating  in  that  bafis, 
run  a  fpiral  courfe ;  under  thefe  another  feries  or 
order  of  fibres  is  placed,  which  rifing  from  the 
right  fide  of  the  heart,  go  to  the  left,  and  encom¬ 
pafs  and  embrace  both  ventricles  of  the  heart,  pro- 
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deeding  tip  to  the  bafts  on  th'e  left  fide  *  they  take 
a  fpiral-  eourfe  juft  bppofite  to  that  of  the  laft  men¬ 
tioned  :  thefe  fibres  are  common  to  both  ventri¬ 
cles,  and,- in  a  like  manner,  encircle  them  both; 
they  being  oppofite,  ftrong  and  contracting  together, 
prefs  the  whole  heart  equally  on  every  fide,  and 
have  all  a  like  origins  and  infertion;  they  com  prefs' 
and  Squeeze  both  ventricles  at  once,  and  for  cethem 
againft  the  middle  partition ;  by  that  means  bringing 
the 'bafts  and  co'ne  nearer  together.  Thefe  fibres' 
are  aftifted  in  this  operation,  by  another  ferieS  vari- 
Mfly  interwoven  with,  and  twined  round  the  two 
latter  ;  which  reftrain  and  pfeferve  them  in  their* 
proper  places.  . 

The  left  ventricle  hath  two  -other feries,  or  or-! 
ders,  of  very  ftrong  fibres,  proper  to  it  felf ;  the 
external  of  which,  being  under  the  others,  rife 
fpirally  towards  -the’  right,  about  the  whole  Ca- 
fity  of  the  left  ventricle  ;  and,  forming  part  of 
the  feptum,  terminate  in  the  balls  of  that  ventri¬ 
cle  ;  w'holly  *  furr.oundiilg  its  cavity' ;:  itr'  hath  alfo 
other  peculiar  fibres;  like  the- laft  above  mentioned : 
under  thefe  lie  thofe  of  the  laft  order,  which,  de¬ 
fending  fpiralkpard  obliqtiely  from  the  left  bafis 
towards  the  right,  compote  die  internal  parts  of 
the  ^ventricle  ;  and,  completing  the -  middle  parti¬ 
tion,  vifibly  afford  abundance  of  fibres  bf  different 
lengths;  varibufly  curved  and  twiftedj  befides  thefe, 
the  earnous  or  iiefhy  pillars  and  cells;  -in  the  fides 
of  the  left  ventricle,  fitly  diipofe  it  to  be  very5 
ftrengfy  and  clofely  drawn  together;  not  only  by 
the  common,  Ikit/i ts  own  proper  contra&ion  :  iff 
the  mean  while,  the  reft  of  the  fibres  and  'fni all 
props,  all  the;  cavity -of  both  ventricles;  ferve  to 


le  valves  tight,  when  the  heart  is  .contracted,* 
and  to  draw  them  back  again,  when  dilated. 

A  gi%at  number  of  nervous  fibres  are  -alfo  in- 
forced  into  the  auricles'  and  the  heart ;  thev  rife 

r- ...  (  Jr , 
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from  the  nerves  of  the  eighth  pair,  and,  paffing  be¬ 
twixt  the  aorta  and  the  pujgipfiary  artery,,  occafion 
gnd  prompter  fuch. .  mufcukr  contractions  of  thit 
part,  as  render  its  cavities  fir m,  and  apt  to  contract, 
without  prejudice  to  the  ftruCture  thereof,  from' it? 
;own  proper  and  violent  adion.-  From  ;whence  it 
.appears,  that  the  left-  ventricle  by  its  own 
proper  orbicular,  the  right  by.  the  femi-orBicular 
contraction  of  its  fibres;  ancf  that. they- are.  both 
affifted  by  one  common  external  force;';  as  is 
evident  from  difleetion.  \  V  't<  h,  j  h  ; 

It  is  plain  then,  that  the  heart-  and  it’s  auricle^ 
are  real  mufcles,  and  act.  by  virtue  of  their  muf- 
cular  force:  all  the  fibres  being- at  once  contract- 
ed,  in  their  length,  fhorten  the*  heart,  make  it 
broader,  and  clofely  coipppefs  its  ventricles ;  they 
alfo  dilate  the  tendinous  orifices  of  the  arteries, 
fihut  up  th.ofe  of  the  veins,  by.  their  valves,  and 
violently  prefs,  out  the  liquids  contained  into  the 
arteries,  through  their  dilated  orifices  ;  and  .this  is 
called  the  .fyftole,  or  contraction  of  the  heart. 

And  that  the  blood  is  thus  drove  out  \  of 
the  heart?  by  this  mufcukr  contraction,  appears 
by  the  darting  of  that  fluid,  out  of  the  aorta  and 
pulmonary  artery,  when  cut  near  the  heart,  in  a 
living  creature.  This  farther  appears,  if  the  point 
of  the  heart  be  turned  upwards,  and  cut  acrofs,  by 
the  prefiure  the  finger  receives  when  thruft  into  the 
wound  fo  made;  by  the  tumor,  tenfion,  hardnefs 
and  palenefs  of  the  fibres;  the  contraction  fuc- 
ceedingy  and  not  preceeding,  the  hearts  being  fil¬ 
led,  and  the  emptynefs  which  attends  its  abbre¬ 
viation.; 

If  the  nerves  of  the  eight  pair  be  tied  up,  or 
cut  acrofs  in  the  neck,  the  motion  of  the  heart 
grows  languid,  a  palpitation  enfues,  with  great  an- 
guifli  to  the  creature,  and  the  motion  in  a  little 
time,  wholly  ceafes ;  which  fhews  that  the  rife  and 

F  3  con- 
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continuation  of  the  heart’s  contraction  depend 
thereon ;  which,  notwithftanding,  wants,  like 
any  other  mufcle,  the  afliftance  of  the  blood  from 
the  coronaries,  and  a  fupply  of  the  like  fluid  in 
Its  cavities. 

The  blood,  being  thus  almoft  wholly  driven 
out  of  the  ventricles  of  the  heart,  by  its  con¬ 
traction,  and  out  of  its  veffels,  its  fibres  grow 
flaccid,  thin  and  long,  the  diftance  betwixt  the 
balls  and  the  mucro  augments,  the  comprefficn 
of  the  tides  is  loft,  the  valves,  at  the  mouths  of 
the  veins,  are  drawn  towards  the  apex,  by  the 
affiftance  of  the  little  pillars  joined  to  them, 
and  the  auricles  contract  and  fill  the  ventricles, 
aflifted  by  the  venous  finuffes;  and  this  is  the 
diaftole,  or  relaxation  of  the  fibres  of  the 
heart,  '  ,  '  *  y 

And  that  the  ventricles  of  the  heart  are,  at 
that  time,  filled  with  blood,  appears  evidently,  by 
cutting  any  artery  about  the  heart,  and  from  the 
heart  being  cut  tranfrerfely  in  a  live  creature,  and 
held  in  an  erect  pofture ;  for  it  then  receives,  not 
throws  out,  blood  ;  alfo,  by  infpe&ion,  when  an 
animal,  open'd  alive,  is  near  dying;  iikeivife,  by 
the  flaccidity  of  the  part,  if  the  finger  be  thruft 
into  the  wound  :  it  follows,  that  the  circulation 
of  the  blood,  and  its  expulfion  out  of  the  ven¬ 
tricles,  proceed  from  the  mufcular  contraction 
of  the  parts,  and  not  from  any  rarifaction. 

Farther,  it  appears,  from  the  fabric  of  the 
ventricles  of  the  heart,  that  the  left  ventricle 
is  to  make  a  ftronger  contraction,  and  expel 
the  blood  more  forcibly,  than  the  right  ;  which 
only  forces  the  blood  into  the  foft  and  tender 
lungs ;  a  greater  force  being  likely  to  prove  pre¬ 
judicial  to  them,  and  ftrain  thofe  delicate  veffels : 
ivhereas,  the  left  is  to  diihibute  the  blood  thro* 
all  the  body, 

Laftly, 
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Laftly,  it  is  hence  evident;*  that  a  fmall  quan¬ 
tity  of  chyle,  being  mixed  with  a  much  larger 
proportion  of  venal  bl°od,  and  attenuated, 
and  Ihook  therewith,  by  the  force  of  the 
heart,  is  all  preflfed  forwards  together,  into  the 
pulmonary  artery. 


Chap.  VII. 

*  % 

Of  the  Fabric*  Force  and  Adtion  of  the 

Lungs. 

IN  considering  the  ftrudure  of  the  lungs,  we 
are  to  take  notice,  both  of  the  veflels  which 
contain  air,  and  thofe  that  contain  blood ;  in  or¬ 
der  to  fee  what  changes  the  blood  and  the  chyle 
undergo  herein. 

Its  veffels,  which  contain  air,  have  a  power  to 
receive  and  expel  it,  when  ’tis  either  to  be  drawn 
in  or  forced  out,  through  the  noftrils  or  mouth, 
by  means  of  a  chink  or  apeture  in  the  glottis, 
which  always  remains  fpontaneoufly  open  and  free 
for  the  paffage  thereof ;  being  formed  of  the  two 
cartilages,  called  Aryt amides ,  and  covered  with 
the  epiglottis,  which  lies  thereon,  and  keeps  it 
clofe,  while  in  the  a<5t  deglutition ;  but  'tis  open¬ 
ed,  at  pleafure,  to  give  paifage  to  air,  by  a  ftrong 
ligament  which  lift!  it  forwards:  the  faid  chink 
is  fnut  and  clofed,  the  epiglottis  being  deprefs’d, 
and  the  arytxnoides  contra&ed,  by  means  of  the 

F  4  mufcles 
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rnufcles,  Arytanoideus  reclus,  which  is  fingle,  and 
the  two  Arytanoidei  obliqui ,  which  crofs  each  other, 
and'  lie  upon  the  former  ,*  as  alfo,  by  the  Hhyroa- 
rytancidei  and  Hyothyroidei ,  which  contra#  the 
chink,  and,  by  compreffing  the  upper  part  of  the 
larynx,  hinder  the  admiSion  of  any  '  fu bilance 
befides  air ;  but  when  it  is  dilated  by  the  muf- 
cles  Cricoarytanoidei ,  which  are  placed  both  behind 
and  ailde  it,  and  the  Stemothyroidei ,  which  de- 
prefs  the  larynx  from  the  epiglottis,  and  remo¬ 
ving  other  obftacles,  the  air  hath  the  freer  paf- 
fage  in  or  out. 

Here  commences  the  Afpera  arteria ,  coniiiling 
of  a  cartilaginous  fubflance,  formed  in  orbicular 
fegments,  the,b|ok  part  being -.wanting ;  this  in¬ 
terval  is  fupplied  by  a  ftrong  membrane,  fixed  to 
each -end  of  the  cartilages,  which  are  alfo  conr 
ne#ed  together'  by  a  ftrong  mufeulous  Cord  : 
this  part,  thus  formed,  affords  the  air  a  free 
paffage  along  the  fmooth  and  flippery  fides  of 
the  membrane ;  the  pipe  being  always  open .  for 
that' purpofe  ;  but  beiides,  this  expanding  orbi¬ 
cularly,  it  gives  .way  to  the  gullet,  in  deglutition, 
t&°  the  ’ bending  of  the  neck,  and  eafily  admits 
of  the  lengthening  and  ftiortening  of  the  whole, 
as  occafion  requires  ;  the  whole  membrane  on 
the  back  part,  which  fupplies  the  deficiency  of 
cartilages,  is  thick  fet  with  glands,  that  prepare 
an  un#uou$  humor,  and  difcharge  it  into  the  ca¬ 
vity  of  the  trachea  through  proper  veffels,  per¬ 
forating  the  ftrong  coat  on  the  infide  thereof | 
and  this  ferves  to  anoint  or  lubricate  the  whole 
tube. 

The  trachea,  defeended  about  as  low  as  the 
fourth  vertebra  of  the  thorax,  is  divided  into  two 
branches,  which  are  ftill  compofed  of  circular 
cartilages,  jofned,  as  the  others,  with  a  glandu- 

jous  membrane  on  the  back  fides  thereof :  and 
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then  it  is  prefently  divided  into  numberlefs  bran¬ 
ches  on  both  tides,  of  a  like  ftru&ure  with  that 
of  the  Afpera  arteria,; ,  only  the  cartilaginous  leg¬ 
men  ts  are  nearer  to  orbicular,  and  oleaginous  fur¬ 
rows  are  there  feated  on  the  infide  amongft  the 
firong  fibres.  Thefe  branches  lie  upon  one  ano¬ 
ther  at  acute  angles,  growing  gradually  narrower 
and  finer ;  and,  Idling  their  cartilaginous  fubftance 
towards  the  extremities,  they  become  membra¬ 
nous;  and  the  force  of  the  air  extending  their 
pliable  membranes,  they  degenerate  into '  final!, 
limber  bags,  fpreading  about  all  the  extreme 
points  of  every  branch,  whence  fmall  bladders 
arife;  out  of  thefe  fpring  lobuli,  at  length  five 
lobes, -three  on  the  right,  and  two  on  the  left 
fide  of  the  lungs;  ,  and  thus  all  the  air-veflels  of 
the  lungs  are  continued  from  one  another,  and 
become  complete.  * 

If  air,  therefore,  which  is  fluid,  weighty  and 
elaftic,  admitted  by  the  glottis  into  the  trachea 
and  bronchia,  diftends  thefe  tubes,  with  their 
feveral  branches  and  vehicles,  the  orbicular  capa¬ 
city  and  length  hereof,  and  the  di fiance  or  fpaces 
betwixt  the  fquamous  legments,  branches  and 
bladders  will  be  increafed,  and  the  points  of 
their  contrad  diminilhed  ;  the  branches  will  rife 
into  greater  angles,  the  lobes  grow  turgid,  and 
the  little  bladders  form  a  flat  complex  figure,  di- 
ftended  into  a  round  one. 

Here,  the  pulmonary  artery  being  curved,  foon 
after  its  rife  out  of  the  heart,  is  divided  into  innu¬ 
merable  branches,  and  distributed  along  with  the 
ramifications  of  the  Afpera  arteria ;  the  extremi¬ 
ties  of  its  fmall  branches  forming  a  fort  of  net¬ 
work,  about  the  furface  of  its  Veficula^  and,  in 
like  manner,  pofiefling  the  intermediate  fpaces  be¬ 
twixt  them,  called  cavernous ;  where  it  inofcu- 

lates 
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lates  with  the  veins,  by  an  infinite  number  of 
arterious  anaftomofes. 

Thefe  veins,  having  a  like  curvature,  diftri- 
bution,  courfe,  texture  and  fituation,  receive  and 
carry  back  the  blood  brought  thither  by  the  arte¬ 
ries,  and  having  here  undergone  the  ufual  changes 
and  alteration  by  the  action  of  that  part,  it  is 
difeharged  into  the  great  pulmonary  veins;  and 
from  thence  into  the  four  large  veflels,  which, 
united,  convey  it  into  the  venous,  pulmonary  fi¬ 
lms  ;  from  whence  it  is  received  into  the  left  au¬ 
ricle,  and  thence  into  the  left  ventricle* 

From  this  fabric  and  ftru&ure  of  the  lungs, 
the  power  of  the  air  upon  them,  and  the  fwift 
paffage  of  the  blood  and  chyle  through  their  fub- 
ftance,  we  may  underhand  what  effe&s  are  pro^ 
duced  on  the  chylous  blood  by  relpiration. 

Fivft,  then,  that  humor  is  forcibly  drove  and 
prefled  together,  by  the  contractive  force  of  the 
right  ventricle  of  the  adjacent  heart,  into  a 
crooked,  conical,  flexible  and  elaftic  tube ;  which 
refilling  its  preflure,  it  is  there  compreffed,  con- 
denfed,  changed  in  the  contact  and  figure  of  its 
particles,  diffolved,  ground  together,  and  kept 
fluid. 

Secondly,  by  the  motion  of  the  Veficula  in  the 
lungs,  when  diftended  by  infpiration,  which  are 
gradually  and  fucceflively  preffed  in  fewer  points ; 
by  the  change  of  the  cavernous  fpaces,  at  the 
fame  time  fucceflively  enlarged ;  by  the  motion  of 
the  Vejicula ,  and  thofe  fpaces,  which  are  fuccef- 
fively  made  lefs  upon  expiration  ;  and  by  the 
fpring  of  air,  quietly  retained  after  infpiratiori 
or  expiration,  which  is  conftantly  increaled  by 
heat  :  I  fay,  by  all  thefe  means,,  neither  the  ar¬ 
teries,  veins,  blood,  nor  any  other  humors  in 
any  of  the  pulmonary  veflels,  are  fucceflively,  for 
two  moments,  equally  and  alike  prefled  ;  but 

red- 
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reciprocally  fqueezed,  propelled*  fhook  together, 
prefs’d  back,  rubbed  one  again#  another,  ground, 
divided,  leffen’d,  broke  fine,  and  thereby  fitted  to 
pafs  through  the  delicate  vefleis  of  the  lungs. 

Thirdly ,  the  chyle,  therefore,  made  ready  in  the 
mouth,  digefted  in  the  ftomach,  elaborated  in  the 
guts,  ftrained  in  the  ladeais,  diluted  by  the  me- 
fenteric  glands,  further  thin’d  and  mixed  in  the 
thoracic  dud,  admitted  to  the  blood  in  the  fub- 
ciavian  vein,  and  more  powerfully  blended  there¬ 
with  in  the  auricle  and  right  ventricle  of  the 
heart,  where  *tis  ftill  more  diflolved,  ground  and 
attenuated ;  and  being  alfo,  in  the  conical  and  cy¬ 
lindrical  vefleis  of  the  pulmonary  artery,  both 
from  the  blood  behind  and  the  lateral  repercuf- 
fion  of  the  vefleis,  violently  prefled  and  (hook  to¬ 
gether,  *tis  fitly  prepared  and  adapted  to  confti- 
tute  and  fupply  the  deficiency  of  the  folid,  as 
well  as  fluid  parts  of  the  body  :  again,  the  chyle 
is  (till  farther  digefted,  and  more  intimately  mix¬ 
ed  in  the  pulmonary  veins ;  and  here  alfo,  ’tis, 
perhaps,  again  attenuated  and  diluted  by  the 
lympha,  as  was  faid  of  the  blood,  and  ftill  more 
fubtilized  and  ratified  by  a  continuance  of  the 
fame  motion  and  inteftine  attrition  ;  and  thus,  by 
degrees,  it  is  reduced  to  a  form  and  difpofition 
proper  to  afford  convenient  nutriment  to  the  parts  s 
and,  by  this  inteftine  motion  and  continual  attrition 
of  the  parts  of  the  blood,  the  fluidity  of  the  reft  is 
not  only  preferved,  but  its  heat  continued,  and 
all  the  humors  and  particles  of  the  body  pre¬ 
ferved  perfeft,  both  the  newly  receiv’d  and  the  old 
perfectly  mix’d ;  which  mixture  of  the  air,  blood  and 
chyle  may  greatly  contribute  to  promote  that  pro¬ 
perty  of  good  blood,  a  red  color ;  or  to  caufe  an 
aflimilation  of  the  parts  that  are  moft  difpofed  to 
put  on  fuch  a  form,  as  produces  that  quality* 

Whe- 
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Whether  the  pondrous,  elaftic  particles  of  the 
airy  being  here  mixed  with  the  blood,  caufe  the 
ivital,  elaftic  ofcillation,  according  to  Borelliy  is  a 
queftion ;  ’tis  impoftible  it  (hould  be  in  the  areer 
vies,  confidering  their  fituation,  and  cannot  '  be 
proved  in  the  veins  ;  and  here,  fuch  a  communi¬ 
cation  feems  rather  hinder’d  and  obftructed,  by 
the  air  diftending  the  Veficula  of  the  lung:sy  and 
cbmprefting  the  veins  in  infpi ration ;  by  the  prefr 
fare  of  the  thorax,  contracting  bthem  in  expira? 
tion;;  by  the  particular  change  of  a  veinanto  .  an 
.artery ;  by  the  dirHcuk  paflage  that  air  finds,  ittoof 
inch'  fmall  pores; :  as  admit;  water,  oil  and  fpi- 
gfits;  by  the  ftimy  humor  there  feparated,  which 
moiftens  and  lubricates  the  ,  membrane  that  -covers 
the  ihfide  of  the  trachea;  and  laftly,  by  the  ill  effeCt 
4f  air  admitted  into  the  .blood.' c:  7]  /is;] . 

zs  Others s think  the  blood  is;  here  expofed  v  to 
,$lie  tOiCool  and  carry  off  its  fuliginous  parts; 
of  ftipb.ly,;it  with  ipirits ;  hut  this  is  contrary  to 
peular  demonftration,  ■*  anatomy,  and  experiments 
shade  bylthodhermometer^u’,.,  -  4  y  : 

jyrcSorneC  as ■  S)bkis.  and  many,  of  the  qhymifts, 
rdiinfo  that;  the  blood,  ;beiing  violently  fermented 
|n  fhelaight  ^ventricle  of -the  heart,  andy  grow- 
mg: ; : very Jhbt: ; by  ra  -ftrong  •ebullition,  is  again  cout 
,denfed  and  therburning  heat. thereof  damped,  ex- 
tiugmftied  and  rcooled ,  by  the  force  of  cold  nitrous 
air  in  the]  lungs, -  -  The  great  Ehv Lower  fuppofes; 
jtihat,  by  ;the; mixture  of  .  a  jfubtile  nitrous  dub- 
ftanee,  of  ]the‘;air^  the  blood  acquires  a  purple 
Mldr  ii  it  dj/  very  .evident -indeed,  that  the  chyle, 
Jn  the  right] ventricle  of  the  heart,  is  rather  con- 
fufedly  ;  than  perfectly  mixed  ;  that,  in  the  left 
ventricle  thereof,  at  is  more  intimately  united,  which 
bsi owing  to  the  ftrong  force  of  the  lungs;  fince, 
if  that  force  .  be  weaken’d,  th^  mixture  is  always 
lefs  perfeCt*. 


When 
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'  When  the  blood  with  the  chyle,  thus  changed, 
flow,  out  of  the  narrow  arteries,  into  the.  lar¬ 
ger  veins,  ?tis  prefled  forwards  by  contrary  mo¬ 
tions  ;/being  lefs  comprefled,  its  ipring  occasions  it 
to  ratify  the  more,  and  fo  it  is  forced  into  the 
left  ventricle,  more  frothy,  florid  and  red,  which 
may,  in  fome  meafure,  alfo  depend  on  its  being 
expofed  to  the  nitrous  property  of  the  air. 

In  the  left  auricle  of  the  heart,  though  much 
lefs  here  than  in  the  right,  it  is  again  more  per¬ 
fectly  mixed,  by  a  continued  and  fucceflive  force 
and  inteftine  motion ;  and  thus  kept  fluid,  and  a 
Concretion,  feparation  and  .  divifion  of  the  parts 
prevented;  from  whence,  the  blood,  having  be¬ 
fore  undergone  a  confiderable  alteration  in  the 
lungs,  preferves  its  fluidity,  and  is  lefs  fubject  to 
coagulate :  and  hence  it  appears,  wrhy  the  left  au¬ 
ricle  is  lefs,  and  its  ftructure  more  Ample,  than 
the  right.  ; 

The  blood5 and  chyle,  being  thus  brought  to 
the  left  ventricle  of  the  heart,  is  quickly,  by  a 
ftrong  and  violent  contraction  thereof,  forced  in¬ 
to  the  great  artery,  which,  by  that  means,  propels 
forwards  what  was  difcharged  in  the  former  fy- 
ftole ;  thereby  promoting  the  progreflive  motion 
and  protrufion  of  the  whole. 

The  lungs,  in  a  found  body,  therefore,  feem 
to  be-  of  greater  force  and  eflicacy,  than  any 
other  vifcera,  in  perfectly  mixing  and  attenua¬ 
ting  the  chyle  and  blood  ;  (ince,  not  the  lead 
drop  of  the  arterial  fluid  is  diftributed  to  any 
part  of  the  body,  before  it  is  ftrft  brought  to, 
and  moft  exactly  pafles?  through,  the  fubftance  of 
the  Fungs in  the  fame  time  that  ail  the  vital 
fluids  are  diftributed  to  the  feveral  parts,  and  ft  - 
nidi  one  circuit  through  the  whole,  they  pais  en¬ 
tirely  through,  the  lungs  ;  hence  the  whole  mafs 
of  -  fluids  is  forced  through  this  (ingle  part, 
—  •..ft  ‘  "  whilft 
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whilft  only  a  portion  of  them  flows  through  the 
other  vifcera. 

The  learned  Boerhaave  fuppofes  the  proper  nutri¬ 
ment  of  the  whole  body  to  be  here  prepared,  from 
the  chyle’s  being  all  brought  hither ;  from  a  confi- 
deration  of  the  nature  of  the  blood  and  chyle  ,*  the 
ftrudure  and  adion  of  the  part  it  felf ;  the  force 
of  the  heart ;  the  preflure,  fluidity  and  fpringof  the 
air  upon  the  peculiar  air-veflels  in  the  lungs,  and, 
by  means  thereof,  upon  the  blood-veflels  alfo  ; 
but  ’tis  a  queftion,  whether  fo  tender  and  deli¬ 
cate  a  part,  as  the  lungs,  can  exert  fo  forcible  art 
adion,  as  is  here  fuppofed ;  and  whether  the 
foft  and  mild  chyle  be  not,  therefore,  deftin’d  to 
it,  without  undergoing  any  other  alterations, 
than  thofe  already  mention’d. 

The  fame  author  alfo,  fuppofes  this  part  to 
be  the  elaboratory  cf  the  blood ;  but  though  the 
chyle  be  here  altered  and  attenuated,  perfedly 
mixed  and  difpofed  to  aflimilate  therewith,  yet  it 
requires  Hill  farther  alterations  to  give  it  the  form 
of  blood ;  as  will  appear  hereafter,  from  the 
adion  of  feveral  other  parts  of  the  body. 

’Tis  true,  indeed,  its  here  greatly  attenuated, 
comminuted  and  ratified,  by  attrition,  a  further 
digeftion,  and  by  being  perfedly  mix’d  with  the 
blood ;  by  this  means,  alfo,  it  becomes  more  fluid 
and  apt  to  circulate  through  the  minute  canals 
of  the  body,  and  is,  confequently,  made  more 
fit  for  fecretion,  and  all  the  adions  of  life  and 
health ;  but  no  more  can  hence  be  fairly  con¬ 
cluded. 

.Again,  though  our  learned  author  allows  the 
air  to  prefs  upon  the  fanguiferous  velfels,  and,  by 
that  means,  to  compr els  them  ;  yet  he  is  not 
willing  to  grant,  that  the  nitrous  parts  of  the 
air  pafs  into  the  vdlels,  and  impregnate  the  blood 
with  any  thing  it  contains:  but,  if  we  confider  the 
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ftrange  fubtlety  of  nitrous  particles,  and  the  won¬ 
derful  porofity  of  fluid,  and  even  folid  fubftan- 
ces,  it  will  feem  very  probable,  that  the  air,  which 
is  a&ually  well  furniftied  with  fine,  nitrous  parts, 
by  palling  continually  backwards  and  forwards  in 
refpiration,  may  communicate  them  to  the  mafs  of 
blood :  we  fee,  that  water,  wood,  and  even  ftones 
themfelves,  eafily  admit  fuch  penetrating  parts 
within  their  pores  ;  nay,  the  hardeft  of  metals, 
and  the  moft  clofe  and  compact  bodies,  do  the 
fame  ;  ’tis  fad,  that  the  external  pores  of  the 
skin,  ciofed  and  conflringed  by  cold,  do  not  refift, 
but  readily  receive  them  ;  which  thereby  affedt  the 
minuteft  fibres,  with  the  fenfation  of  cold ;  and, 
when  too  plentifully  infufed  into  the  mafs  ot 
blood,  they  congele,  condenfe  and  thicken,  not  only 
the  red,  but  ferous  part  and  the  chyle ;  as  eafily, 
furely,  may  they  affed  and  impregnate  the  mafs 
of  fluids,  when  fucked,  or  impelled  into  the  fine 
Vejicula  of  the  lungs,  whofe  pores  expand  by  the 
fpring  of  the  air  ;  especially,  when  rarified  by 
warmth  and  heat. 

From  all  that  hath  been  faid,  of  the  ftradure 
of  the  lungs,  and  the  manner  of  the  blood’s  paf- 
fing  through  the  veflels  thereof,  it  appears,  that 
they  not  only  ferve  to  digeft,  dilute,  attenuate 
and  mix  the  blood  and  chyle  together,  by  vari- 
oufly  determining  the  motion  of  their  parts,  and 
(baking  and  grinding  them  one  againft  another, 
by  progreffive  protrufions  and  lateral  repercuf- 
fions ;  but  alfo,  that  the  Veficulx,  forcing  againft 
the  extremities  of  the  arteries,  fqueeze  it,  when 
forced  out  of  the  right  ventricle ;  and  prefling, 
alfo,  againft  the  veins,  promote  or  quicken  its 
motion  towards  the  left  finus  ,*  and,  likewife,  af- 
(ift  that  in  throwing  it  into  the  auricles;  and,  by 
thefe  rpeansa  circulation  is  promoted. 
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And,  as  this  conflant  motion  ferves  to  attenuate 
and  prepare  the  blood  and  chyle,  to  pafs  through 
the  fineft  capillary  veffels,  that  it  may  be  fitter 
for  the  actions  of  life  and  health ;  fo,  doubtlefs,  the 
air,  in  the  Vcjicula  of  the  lungs,  impregnates  the 
blood  with  nitrous  qualities,  of  great  ufe  in  the 
animal  economy  ,•  for  though,  when  admitted  in 
too  great  quantities,  they  render  it  lefs  a&ive,  by 
retarding  its  motion,  and  fo  deprefs  and  chill  the 
niore  fpirituous  parts  of  the  blood ;  yet,  when 
gradually  inftilled  and  imbibed  into  the  mafs  of 
fluids,  in  a  fmall  proportion,  by  means  of  the 
warm  lungs,  the  aftion  thereof  perfe&ly  mixes 
all  their  parts  together,  and  puts  them  in  motion ; 
xvhereby  the  nitre  is  rarifled  and  united  to  the 
groffer,  lixiviate  falts  of  the  blood,  -  which  it 
ferves  to  dilute  and  attenuate. 

What  other  ufes,  the  nitrous  particles  of  the 
air  may  have,  will  appear  from  the  effects  of  ni¬ 
trous  falts,  taken  into  the  body,  which  thus  affift 
the  lixiviate  falts  to  pafs  off  by  urine ;  and  like- 
wife,  prepare  it  to  feparate  from  the  mafs  in  the 
glands  of  the  kidneys. 

That  this  nitre  may  be  farther  ferviceable,  in 
diffolving  phlegm,  as  a  menftruum,  or  otherwife 
cleanfing  the  humors  of  fuperfluous,  vitious,  and 
depraved  faline  bodies,  appears  from  the  inter¬ 
nal  effe&s  of  nitre ;  and  the  breathing  of  air,  of 
different  qualities,  in  different  climates  and  fea- 
fons  of  the  year. 

But,  befides  this  ufe  of  the  lungs,  in  refpect  of 
the  mafs  of  blood  and  chyle,  and  by  confequence 
of  the  whole  body ;  they  likewife  ferve  as  a  ne- 
ceffary  and  mechanical  engin  for  the  fervice  of 
the  foul ;  by  helping  us  to  form  articulate  founds, 
to  exprefs  and  communicate  the  intentions  and 
conceptions  of  the  mind  from  one  to  another. 

f  .  And, 


of  P  H  Y  S  I  C.  8 1 

And,  as  the  air  breathed  in  is  of  ufe  to  form 
articulate  founds,  and  t0  exprefs  the  thoughts  of 
the  mind,  by  means  of  the  voice,  fo  the  lungs* 
being  conftantly  in  motion,  ftand  in  need  of  a 
natural  moifture  to  lubricate  the  internal  mem¬ 
brane  of  the  trachea,  which  is  never  at  reft :  now, 
the  air,  divefted  of  its  nitrous  parts,  which  tvere 
before  lodged  in  its  interftices,  may  readily  im¬ 
bibe  the  fuperfluous  moifture  of  the  internal 
membrane,  and  difcharge  it  by  expiration,  which 
would  otherwife  block  up  the  VejicuU  of  the 
lungs,  and  hinder  the  ingrefs  or  effeds  of  air, 
that  is  neceifary  for  the  above-mention’d  ufes. 

•  And,  that  the  nitre  of  the  air,  thus  received 
into  the  blood,  helps  to  attenuate  the  grofter  and 
lixiviate  falts  of  that  mafs,  and  to  diipofe  them 
to  feparate,  and  be  difcharged  by  urine,  is  not 
only  evident  from  daily  obfervations,  and  experi¬ 
ments  of  the  effeds  or  nitre  phyfically  ufed,  and 
breathed  in  different  places ;  but  that,  it  alfo,  helps 
to  corred  and  attenuate  other  vitious  and  depra¬ 
ved  humors,  is  manifeft  from  the  alterations  made 
in  feveral  perfons,  who,  being  affeded  with  di- 
flemper’d  humors  of  various  kinds,  find  great  be¬ 
nefit  by  moving  into  an  air,  where  the  nitre  is 
(harper  and  more  attenuating. 

As  the  fub-faline,  pancreatic  juice,  therefore, 
ferves  to  attenuate  and  dilute  the  chyle  •  fo  the 
nitrous  particles  of  the  air  ferve  to  attenuate  and 
dilute  the  blood  and  ferum,  or  finer  lympha. 
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Concerning-  the  Force  and  Action  of  the 

O  * 

Arteries,  on  the  Fluids  they  contain  5 
’with  the  Nature  of  the  Blood,  its 
Parts,  and  the  Phenomena  ohjerved 
therein. 

•  ....  '  *  '  •  ■ 

fTT"1’  H  A  T  we  may  underftand  what  happens 
to  the  blood  and  chyle,  when  prelfed  into 
the  aorta,  and  its  .u  tmofl:  ramifications,  we  muff 
confixier  the  laws  of  hydfoilatics,  whereby  the 
humors  are  govern’d,  and  moved  with  a  certain 
velocity  through  the  canals  already  defcribed. 

Thefe  laws  are  die  where  deliver’d,  and  belong, 
in  common,,  to  all  forts  of  fluids,  moved  in  what 
vefiels  foever. 

The  degrees  of  velocity  are  here  m.e'a fared  by  | 
the  caufes  and  effects  obfetvable  to  fenfe,  or 
found  by  juft  reafoning  :  but  as  to  the  canals,  and 
the  fluids  moving  therein,  their  nature  fnttft  be 
learned  by  fenfe,  the  ufe  of  microfcopes,  inje¬ 
ctions,  and  reafon ;  or  elfe  by  this  rule.  The  in- 
fenflbie  parts  of  a  human  body  are  as  the  fen-  i 
Able.  ^  ^  '  | 

An  artery,  which  hath  already  been  defcribed,  j 
is  diftended  by  the  force  of  the  arterial  blood, 
violently  preffed  thro  it ;  but  when  that  force  cea-  [  j 
fes,  it  fpontaneoufly  contracts  to  its  former  dimen-  i  - 
lions ;  for  if  the  finger  be  thruft  thereon,  it  pref-  j 

fes 
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fes  clofb  about  it,  but  when  that  is  taken  away* 
it  contracts  of  it  felf :  in  a  live  creature  it  ap¬ 
pears  full,  but*  in  a  dead  body,  even  though 
it  retains  all  its  blood,  tis  final!  and  almoft  emp¬ 
ty.  It  likewife  refills,  when  diftended,  by  in¬ 
flation,  and  forcibly  drives  out  the  air  blown 
thereinto ;  when  contracted  to  its  lead  diameter* 
it  is  at  reft ;  its  contractive  power,  therefore,  de¬ 
pends  upon  the  nature  of  its  fibres,  with  a  full— 
nefs  of  the  veflels,  which  form  its  membranes. 

Nor,  is  there  any  fenfible  part  in  the  whole 
body,  Without  a  fmall  artery,  as  appears  from 
Wounds,  the  ufe  of  microfcopes  and  injections  ; 
and  thefe  are  continued  even  to  the  very  middle 
of  the  bones,  where  we  find  both  membranes, 
\reffels,  and  fluids.  But  all  thefe  veil'd s  are  rami¬ 
fications  of  the  aorta. 

When  the  blood  is  drove  into  the  aorta,  it  is, 
in  fome  meafure,  refilled,  by  that  already  con¬ 
tained  in  the  arteries,  by  the  conical  figure 
thereof,  by  their  turning  and  winding,  their  elafti- 
city,  and  the  weight  of  furrounding  bodies,  whe¬ 
ther  they  lie  above,  of  prefis  laterally,  and  laft- 
ly,  by  the  nairownefs,  and  fmalnefs  of  the  ex¬ 
tremities  of  the  veflels ;  fo  that  this  fluid  paffes 
through  the  veflels,  by  the  meer  excels  of  the  force, 
given  by  the  heart,  above  the  fum  of  all  their  re¬ 
finances  :  And  therefore,  it  is  drove  through  the 
lungs  with  lefs  force,  as  meeting  there  with  lefs 
refiftance.  This  ftiews  a  vaft  force  in  the  heart, 
tvhethet  we  regard  the  greatnefs  of  the  feveral 
impediments,  by  hoiv  much  it  exceeds  them,  or  the 
quantity  of  fluids  to  be  moved. 

Since  then,  the  whole  tliafs  of  blood  is  drove  fa 
forcibly,  and  is  fo  ftrongly  refilled  in  its  paflage 
through  a  full,  conical,  flexible,  and  greatly  el  a- 
ilic  tube,  it  follows,  that  the  diaftole  of  an  a r-- 
tery,  which  happens  at  the  fame  time  the  heart 
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contracts,  is  an  unnatural  violent  motion  ; 
whilft  that  of  the  heart  is  natural;  and  that 
this  happens  every  where,  at  the  fame  time  in  a 
found  body,  appears  from  the  fulnefs  of  the 
veffels ;  blit  it  is  chiefly  perceived,  where  the  ar¬ 
tery  is  large,  bare,  and  lies  upon  fome  hard 
part. 

And,  as  long  as  the  natural,  contractive  and 
elaftic  force  of  the  artery,  ftrongly  refills  this 
diaftole,  and  the  prelfure  of  the  parts  adjacent 
aflift  that  refiftance,  it  muft  needs  follow,  that  the 
artery  thus  enabled,  forcibly  compreffes  the  blood, 
which  would  otherwife  be  at  reft,  by  its  contra¬ 
ctive  power ;  the  blood  thereupon,  muft  flow  in  a 
continued,  but  ftarting  ftream :  this  motion,  thus 
occafioned,  is  called  the  fyftole  of  the  artery  ; 
which  is  performed  at  the  fame  time,  with  the 
diaftole  of  the  heart ;  being  natural  to  the  arte¬ 
ry,  and  not  forced,  but  aflifted  by  the  falling  back 
of  the  valves  of  the  aorta,  and  the  emptinefs, 
and  flacciaity  of  the  coronary  arteries.  Theft* 
two  motions  make  what  is  called  a  pulfe,  in  which, 
the  ftrength,  greatnefs,  fulnefs,  number,  equality, 
and  their  contraries  are  obferved  by  phyficians; 
though  thefe  are  fcarce  the  fame,  in  two  diffe¬ 
rent  healthy  per  fons. 

The  blood  being  drove  out  of  the  heart,  is  for¬ 
ced  againft  the  aorta,  in  an  oblique  motion,  at  a 
very  acute  angle,  and  prefling  againft  the  fame, 
is  almoft  wholly  forced  into  the  curvature  thereof ; 
when  by  the  figure,  and  elafticity  of  this  part, 
and,  the  refiftance  of  the  mafs  it  felf,  it  is  impel¬ 
led  back  again ;  which  every  moment  occafions  a 
different  motion  and  tendency  to  all  the  particles 
of  the  blood ;  as  alfo  a  frelh  rotation,  a  perpetual 
attrition,  an  attenuation,  denfity,  fmoothnefs, 
and  fimilitude  of  the  parts  of  the  blood :  this  mo¬ 
tion,  therefore,  promotes  the  fluidity  of  the  whole 

mafs. 
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mafs,  increafes  its  heat  and  colour,  and  by  di¬ 
viding  and  rarifying  its  parts,  accomodates  and 
makes  them  fitter  to  circulate  through  the  minute 
veffels  of  the  body :  by  this  force  alfo,  the  blood 
is  preffed  into  all  the  lateral  ramifications,  and 
forced  through  the  capillaries,  without  danger  of  ob- 
dru&ions  ;  and  all  this  is  farther  promoted  by  the 
anaftomofes,  in  the  fmall  arteries,  where  oppofite 
motions,  contrary  incurfions,  mixtures  and  fepa- 
rations  happen  almod  every  moment. 

If  the  blood,  how  good  foever,  be  not  thus  con¬ 
tinually  kept  in  motion,  and  its  parts  ground  and 
rubbed  one  againft  another,  it  foon  congeals,  and 
grows  of  a  more folid confidence;  but  whilft  thus  agi- 
ted,  and  varioufly  impelled,  it  remains  fit  for  cir¬ 
culation,  the  prefervation  of  life,  and  the  conti¬ 
nuance  of  a  healthful  date.  But  fince  the  arteri-> 
es  gradually  increafe,  both  in  number  and  ca¬ 
pacity,  are  in  fome  places  narrower,  and  in  others 
broader,  and  have,  alfo,  every  where  fomething 
continually  feparated  therefrom,  which  never  re¬ 
turns  to  them  again :  and  fince  alfo,  in  the  mi¬ 
nute  veffels,  there  is,  perhaps,  the  greated  refift- 
ance,  not  only  of  the  arteries,  but  the  circum-r 
ambient  parts ;  the  motion  of  the  blood,  mud 
be  proportionably  very  drong  near  the  heart, 
but  very  weak  near  the  extreme  parts. 

But,  the  nature  of  the  blood  it  felf,  is  in  a 
great  meafure,  the  caufe,  both  of  its  different 
courfe  and  velocity,  for,  it  confids  of  abundance 
of  parts,  as  appears  from  the  converfion  of  the 
aliment  thereinto,  the  feveral  fubdances  it  fpon- 
taneoufly  affords  by  red,  when  extravafated,  and 
by  a  chymical  analyfis. 

There  are,  therefore,  in  the  blood,  fome  parts 
already  in  motion,  which  have  a  great  difpofi- 
ti on  thereto,  being  folid,  fmooth  and  round  3 
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others  are  fluggifli  and  unapt  to  move  by  a  little 
force,  and  are,  therefore,  porous,  angular,  rough 
and  vifcid ;  whence  it  is  evident,  from  hydraulic, 
hydroftatic  and  mechanic  laws,  that  the  parts  of 
the  blood,  though  drove  with  the  fame  contra- 
drive  force  of  the  heart,  will  not  move  with  the 
fame  velocity,  continuance  and  diredrion :  the  firffc 
mentioned  will  tend  from  the  heart  in  a  ftrait 
line,  with  a  fwift  and  conftant  velocity ;  but  the 
latter  will  be  apt  to  move  in  the  veflels  more  (low¬ 
ly,  obliquely,  or  backwards. 

Why  the  blood,  in  the  veins  of  a  dead  body, 
continues  for  a  long  time  mixed  and  fluid,  with- 
put  any  coagulation,  yet  foon  coagulates  in  the 
heart  and  arteries,  appears,  in  that  the  moft  li¬ 
quid  juices  continually  flow  into  the  veins,  where 
nothing  is  feparated  from  them  ,*  whereas  the 
moft  fluid  parts  of  the  arterial  blood  are  conti¬ 
nually  drain'd  off,  and  nothing  of  that  kind  re¬ 
turned  back  to  fupply  it. 

The  blood,  as  it  circulates  in  a  living  body., 
feems  to  be,  every  part  of  it  equally  red,  but 
viewed  through  a  microfcope,  'tis  full  of  fmall, 
globular  parts  of  a  red  color,  fwimming  in  an 
almoft  tranfparent  ferum.  Thefe  globules,  being 
compofed  of  fix  fmaller  joined  together,  refra<5j; 
the  beams  of  light,  fo  as  to  exhibit  a  red  co¬ 
lor  ;  but,  being  feparated  and  divided,  they  make 
a  quite  different  refraction  of  the  light,  and  ap¬ 
pear  like  the  tranfparent  ferum,  of  which  there 
are  feveral  different  colors.  From  whence  we  fce? 
that  this  difference  of  color  depends  upon  a  dif¬ 
ferent  refradion  of  the  rays  of  light,  occafioned 
by  the  different  bulk,  figure  and  contexture  of 
the  parts  of  matter  that  compofe  the  blood. 

From  the  particulars  hitherto  delivered,  we 
Jearn  what  the  blood  is  compofed  of,  with  its 
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quantity,  figure  of  its  parts,  and  various  colors : 
but  it  is  hard  to  know  how  far  thefe  parts, of 
the  blood  may  be  fub divided  into  leffer  globules, 
or  ranged  in  a  different  contexture :  it  is  certain, 
however,  that  the  red  and  grcffer  parts  are  the 
effeds  of  its  forms  •  and  what  is  the  office  of 
the  grofs  and  more  ferous  parts  ,*  and  why  they 
are  lb  necefTary  in  the  blood  of  a  found  and 
healthful  perfon.  • 

There  is  no  fluid  in  the  bodv  that  more  claims 
the  regard  of  a  phyfician,  than  .  the  blood  ;  and 
all  the  helps  we  can  make  life  of  are  too  little, 
to  manifeff  its  nature  and  properties  fufficiently. 
It  is  the  fpring  and  origin  of  all  the  other  hu¬ 
mors  in  the  body,  and,  when  vitiated,  the  prin¬ 
cipal  and  primary  inftrument  of  numberlefs  dif- 
eafes.  This  fluid,  which  we  fee  is  red,  when 
warm,  of  an  urinous  and  (harp  fcent,  thinifli  but 
feme  what  vifeid  and  glutinous,  will  coagulate  with 
acids,  and  liquify  with  alkalies ;  when  received 
from  the  body  into  a  veffel,  it  all  prefentlv  con¬ 
geals  into  a  continuous  mafs  as  it  cools,  which,  of 
its  own  accord,  fends  out  a  thin  watry  juice,  like 
fweat,  through  little  imperceptible  pores ;  but 
more  plentifully  on  the  lower,  than  on  the  upper 
fide ;  and  this  tranfudation  is  greatly  promoted 
by  fmall  punctures,  made  in  the  coagulum  ;  which 
{hews  fome  parts  in  the  compofition  to  be  elaftic : 
if  this  coagulum  be  carefully  diluted  with  water, 
though  it  feem  not  to  confift  of  two  different 
fubftances,  yet  innumerable  red  particles  will 
hereupon  gradually  fubfide,  and  leave  a  thick, 
firm,  pellucid,  fizy  matter  ;  which,  being  gently 
dried,  appears  to  be  compofed  of  membranes  and 
fibres  1  and,  by  drying  it  ftill  farther,  it  becomes 
like  horn.  In  like  manner,  the  ferum,  which  al- 
fo  appears  homogeneal,  is,  by  a  gentle  heat;  of  the 
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fire,  reduced  to  a  thick,  whitifh  matter,  like 
the  white  of  a  boil’d  egg  ,*  which  gradually  yields, 
out  of  its  fubftance,  a  fait,  watry  juice,  greatly 
refembling  urine.  Blood,  therefore,  in  its  natu- 
tural  ftate,  confifts  of  four  different  fubftances; 
namely,  thick  and  fibrous,  thin  and  fibrous,  red 
or  purple,  and  laftly,  watry,  or  urinous  parts.  This 
is  eafily  made  manifeft,  by  pouring  hot  blood  in¬ 
to  luke-warm  water,  \tfhich  growing  cool,  the 
more  grofs  fibres  of  the  blood,  thickned  by  the 
the  bare  cold,  may  be  drawn  out  lik  flax ;  whilft 
the  red,  the  more  fine,  fibrous,  and  aqueo  -  fa- 
line  parts,  remain  mix’d  with  the  water :  but  this, 
being  pafled  through  paper,  will  leave  the  red 
part  alone  behind  in  the  filtre ;  and,  if  the  re¬ 
maining  fluid  be  gently  boil’d,  the  finer  fibres 
of  the  blood  therein  contain’d,  will,  by  means  of 
that  heat,  concrete  together ;  whilft  the  urinous 
part  will  obftinately  continue  infeparabiy  mix’d 
with  the  water.  And,  by  this  means,  the  pro¬ 
portion  of  thefe  four  parts  of  the  blood,  though 
not  geometrically,  may  yetphyfically  be  difeover’d  j 
which  is  lufficient  for  any  medicinal  purpefe. 

This  do&rine  feems  alfo  confirm’d  by  micro- 
fcopical  obfervation ;  for,  firft,  there  appears  in 
the  blood,  when  viewed  through  a  good  glafs, 
long,  cylindrical,  pellucid  parts,  or  fhavings,  re- 
fembling  hay,  mutually  interfered,  entangled,  and 
greatly  confounded  with  each  other.  Secondly ,  red, 
fpherical,  or  fpheroidical  particles,  as  above-men- 
tion’d,  interfperfed  among  the  former ;  but  thefe 
are  fo  frnall,  that  Leeuwenhoek  fays,  five  and  twen¬ 
ty  thoufand  of  them  do  not  equal  a  grain  of 
common  fand.  'Thirdly,  watry  parts,  wherein  no 
determin’d  figure  is,  in  a  natural  ftate,  obferva- 
ble  ;  but,  after  a  little  evaporation,  they  appear 
lo  be  globules,  fwimming  in  a  ferous  fluid. 

Again, 
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Again,  the  blood  of  a  healthy  man,  gently  di- 
ftill’d,  affords  a  large  quantity  of  phlegm,  im 
pregnated  with  fome  alkaline  falts ;  for  it  turns  a 
tin&ure  of  mallow-flowers  green  :  what  after¬ 
wards  remains  in  the  retort,  being  expofed  to  a 
reverberatory  fire,  yields  a  brownifh  fpirit,  great¬ 
ly  mixed  with  a  volatile,  alkaline  fait ;  for  this 
alfo  turns  a  tin&ure  of  mallow-flowers  green ;  be¬ 
tides,  it  prefently  ferments  with  acids,  and  precipi¬ 
tates  a  folution  of  Saccharum  Saturni.  A  vola¬ 
tile,  alkalious  fait  next  fixes,  like  cryftals,  to  the 
upper  part  of  the  receiver.  Thirdly,  a  thick,  black- 
ifh,  fetid  oil  comes  over,  full  of  volatile  fait,  as 
appears  by  the  preceding  experiments;  this  liquor, 
moreover,  is  inflammable.  Laflly ,  there  is  left  in 
the  retort  a  dry  matter,  which  affords,  by  a  lixi¬ 
vium  made  in  warm  water,  fome  fix'd  fait,  like 
the  common  fort,  that  falls  to  the  bottom  of  the  vef- 
fel :  and,  after  this  operation,  a  fin tTerra  damnatay 
only,  remains.  Notwithftanding  the  difficulty  in 
making  the  experiment  exa&ly,  we  may  fafely 
conclude,  that  every  part  of  the  blood  confifts  of  a 
large  quantity  of  phlegm,  a  confiderable  deal 
of  volatile  fait  and  fulphur,  and  but  little  fixt  fait 
and  elementary  earth. 

Laftly,  if  warm  blood  be  included  in  a  receiver 
exhaufted  of  air,  by  an  air-pump,  it  fuddenly 
emits  numberlefs  bubbles,  which  fhow  it  to  in¬ 
clude  air  in  its  interfaces. 

The  velocity  of  the  blood,  in  its  circular  mo¬ 
tion,  might  be  eafily  determin'd,  if  its  quantity 
and  the  capacity  of  the  left  ventricle  of  the  heart 
could  be  afcertain'd  in  every  fubjed  :  but,  as 
thefe  can  only  be  known  by  approximation,  fo 
the  blood's  velocity  is  only  to  be  estimated  by  ap¬ 
proximation.  Suppofe  then,  an  ounce  of  blood 
be  thrown  into  the  aorta,  from  the  left  ventricle 
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of  the  heart,  at  every  fyftole,  then,  in  an  hour, 
four  thoufand  ounces,  /for  fo  many  times  the 
heart  beats  in  that  fpace,  when  a  man  is  in  health) 
that  is  two  hundred  and  fifty  pound  weight,  will 
be  thrown  therein ;  allowing,  therefore,  the  whole 
circulating  mafs  of  blood  to  be  eighteen  pounds* 
it  follows,  that  all  the  blood  in  the  body  pafl'es, 
near  fourteen  times  every  hour,  thorough  the  left 
ventricle  of  the  heart. 

From  hence  it  will  eaiily  appear,  what  ought  to 
be  thought  of  the  Galenical  dodtrine,  or  the  chymi- 
cal  way  of  explaining  the  nature  of  the  blood.  It 
will,  therefore,  be  much  better,  to  fuppofe  the 
differences  of  the  blood  in  different  perfons,  and 
the  temperaments  depending  thereon,  to  proceed 
from  the  different  forms  of  the  parts  of  matter 
which  compofe  it,  and  the  various  contexture 
thereof,  affording  water,  fait,  oil  and  earth. 

And,  indeed,  it  appears,  a  fofteriori ,  thatthemo-* 
tion  and  circulation  of  the  blood  is  alone  Suffi¬ 
cient  to  afliniilate  it,  and  preferve  its  mixture, 
fluidity,  heat  and  color :  for,  as  this  increafes  or 
decreafes,  is  prefent  or  abfent,  fo  all  thefe  pro¬ 
perties  are  continued  or  deftroyed. 

We  fhall,  therefore,  in  the  next  place,  fee  what 
happens  to  the  blood  and  chyle,  when  forced  by 
the  contraction  of  the  heart  and  arteries,  into 
the  capillaries,  the  glands,  mufcles,  excretory  vet* 
fels  and  vifcera. 


CHAP. 
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Chap.  IX, 


Of  the  Arteries  diflrihuted  to  the  Ce¬ 
rebrum  and  Cerebellum,  'with  their 
Nature  and  Ufe.  Of  the  Cortical 
Part  of  the  Brain,  and  the  diffe¬ 
rent  Structure  of  the  Glands.  Of 
the  Medullary  Part  of  the  Brain. 
Of  the  Animal  Spirits ;  the  Venous 
Fluid  ;  the  Origin  of  the  Nerves  -y 
and  the  Circulation  of  the  Blood. 

THE  firll  thing,  xve  (hall  here  confider, 
is,  the  origin  and  diftribution  of  the  ca¬ 
rotid  artery.  The  aorta,  riling  from  the  left 
ventricle  of  the  heart,  and  afcending  a  little 
upwards,  prefently  makes  an  arched  bending, 
and  fends  out  the  fubclavian  on  its  right  fide  ; 
to  this  the  right  carotid,  growing  for  fome  fpace, 
fhoots  out,  as  if  it  rofe,  therefrom  ,*  but  the  left 
fubclavian  rifes  fingle  from  the  arch :  both  of 
them  being  placed  or  lituated  deep  under,  and 
defended  by  the  Afpera  Arteria ,  without  wind¬ 
ings  or  being  compreffed  by  any  part,  and  almoft, 
without  fending  forth  the  lead  branch,  proceed 
in  a  dired  courfte  to  the  skull  where,  being  al¬ 
moft  arriv’d;  they  fend  forth  the  external  carotid 

branch  ; 
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branch ;  and,  being  defending  by  a  bony  chan¬ 
nel,  they  tend  forwards,  drop  their  mufcu- 
lar  membrane,  and  fend  out  fome  branches  to 
the  Dura  mater  ;  within  the  skull,  they  are  de¬ 
fended  by  the  fides  of  the  Sella  Turcica ,  and  a 
branch  of  the  Dura  mater ,  and  foon  fpread  on 
the  outftde  of  the  Pia  mater  and  nerves  ;  by  the 
help  of  the  Pia  mater ,  they  are  inferred  into  the 
brain ;  where  they  are  prefently  divided  into 
branches,  that  run  forwards,  fidewife  and  back¬ 
wards,  through  the  whole  fubftance  thereof. 

But  the  vertebral  arteries,  riling  upwards  from 
the  fuperior  part  of  the  fubclavians,  being  pre¬ 
fently  difperfed  betwixt  the  lateral  perforation  of 
the  feven  Vertebra  of  the  neck,'  which  receive 
and  defend  them ;  and,  being  continued  right  on, 
and  (heathed  with  a  membranous  coat,  they  di¬ 
vide  into  feveral  branches  ,*  where  they  prefently 
rife  out  of  the  perforations  of  the  Vertebra ,  un¬ 
der  the  fuperior  proceffes,  bending  backwards  to 
the  hind  part  of  the  firft  Vertebra ,  and,  growing 
broader  there,  leave  their  thicker  membrane  ; 
and*  being  united  with  one  another,  and  joined 
to  the  carotids,  they  enter  through  the  great  fo¬ 
ramen  of  the  occiput,  and  prefently  divide  into 
feveral  branches,  after  a  wonderful  manner. 

Thus,  four  arteries,  from  oppoftte  parts, 
join  together  in  mutual  canals,  and  make  up 
an  orbicular  ftem,  when  they  prefently  fend  out 
branches,  which,  in  like  manner,  meeting  with 
others,  form  the  like  fmall  circular  ftems;  and, 
after  this  manner,  being  fpread  over  the  fuper- 
ficies  of  the  Pia  mater ,  they  are  fubdivided  till 
they  difappear,  and  are  almoft  loft;  fo  that  this 
whole  membrane  is  chiefly  compofed  of  thefe  vef- 
fels,  interwoven  together. 

And  by  this  mechanical  contrivance,  all  the  blood, 
felt  from  the  heart  to  the  brain,  is  conveyed  to 

this 
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this  fine  membrane,  belonging  both  to  the  Cere¬ 
brum  and  Cerebellum ,  and  is  from  thence  difperfed 
to  the  fubftance  of  both  ;  for,  the  reft  of  the 
blood,  which  is  brought  within  fide  the  cranium, 
enters  by  two  arteries,  riling  from  the  external 
carotid,  through  a  fingle  perforation ;  and,  enter¬ 
ing  the  skull,  and  being  diftributed  in  the  Dura 
mater ,  are  only  appropriated  to  the  thicker  in¬ 
teguments  of  the  Cerebrum  and  Cerebellum ;  as  the 
famous  Ravius  hath  demonftrated,  by  curioufly  in¬ 
jecting  thefe  velfels  with  wax. 

From  hence  we  plainly  fee,  that  the  blood,  by 
its  own  peculiar  difpofition,  which  it  ftill  per¬ 
fectly  retains,  being  drove  to  the  lower  fuperfi- 
cies  of  the  balls  of  the  skull,  and,  having  there 
left  the  faliva,  and  the  mucus,  or  having  fpent 
the  more  vifcid  portion  on  the  Vertebra ,  becomes 
purer ;  being  alfo  abated  in  its  motion,  by  the 
curvature  of  the  artery,  and  cleanfed  of  the 
groffer  parts,  in  the  cavities  formed  of  the  Dura 
mater ,  near  the  fides  of  the  Sella  Turcica ,  it  is 
drove,  by  contrary  tendencies  in  the  velfels  juft 
now  defcrib’d,  againft  the  blood  brought  thither 
by  the  other  arteries ;  from  whence  the  nature  of 
it  being  preferved,  or  a  more  pure  one  acquired,  its 
force  is  likewife  hinder’d,  from  preflmg  too  much 
upon  the  tender  pulp  of  the  brain :  by  this  means, 
alfo,  a  perfed  mixture  of  the  blood  brought  hi¬ 
ther  is  caufed,  and,  confequently,  all  its  parts 
are  render’d  fimilar  and  homogeneous ;  the  blood  is, 
likewife,  by  this  motion,  attenuated,  rubbed  toge¬ 
ther  and  ground  finer,  by  a  mutual,  inteltine  at¬ 
trition,  which  preferves  its  fluidity  and  aptitude 
for  fecretion,  or  the  reparation  of  its  more  fpi- 
rituous  parts,  and  is,  confequently,  lefs  apt  to 
coagulate ;  and,  as  there  is  here  a  lefs  vibration 
in  the  arteries,  fo  their  action  upon  the  blood  is 
lelfen’d  thereby.  Laftly,  the  deficiency,  which 

might 
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might  arife  from  the  unfitnefs  of  the  veffels,  ei¬ 
ther  fmall  or  great,  to  furniftt  every  part  with 
liquors,  is  here  Supplied ;  there  being  a  free  com¬ 
munication  betwixt  every  part,  and  a  mutual 
difcharge  out  of  one  velfel  into  another. 

Thefe  arteries,  thus  regularly  and  ftrongly 
interwoven  one  with  another,  in  the  thin 
membrane  of  the  brain,  as  a  bafis  that 
is  furprizingly  fine,  and  like  a  cobweb,  they 
fend  down,  from  every  point  thereof,  branches 
almoft  perpendicularly,  to  be  continued  by  ana- 
ftomofes,  as  it  were,  into  a  membrane,  that,  by 
its  insinuation,  forms  winding  furrows,  which  di¬ 
vide  the  fubftance  of  the  cerebrum  and  cerebel¬ 
lum  from  their  external  furface,  almoft  quite  down 
to  the  medullary  part.  Thefe  tra&S,  or  divifions, 
being  wound  about,  like  the  inteftitts,  are  refolva- 
ble  into  other  convolutions  like  the  former.  The 
greateft  part  of  the  fubftance,  which  lies  betwixt 
thefe,  and  which  remains  in  the  cerebrum  and 
cerebellum,  inje&ed  with  wax,  then  fteep’d  in 
water,  and  feparated  clear  from  every  part  which  * 
is  not  inje&ed,  appears  to  be  a  parcel  of  minute 
vefiels,  like  wool,  being  foft,  moift,  and  eafixy 
diftblvable*  and,  if  only  fiifpended  in  water,  fall 
in  a  foft,  pulpy  fubftance. 

The  external,  foft,  moift  fubftance,  of  an  nfh~ 
color,  is  called  the  cortex,  or  cortical  part  of  the 
cerebrum  and  cerebellum  ,*  this  exactly  covers  the 
whole  origin  of  that  other  internal  fubftance, 
which,  being  very  white,  more  folid  and  dry, 
than  the  other,  is  termed  the  medullary  part  of 
the  cerebrum  and  cerebellum  *  this  latter  mani- 
feftiy  appears  to  rife  from  the  other  every  way, 
as  in  the  appendixes,  the  ventricles,  the  Medulla 
oblongata ,  and  its  crura ,  or  expansions.  But,  in 
the  internal  part  of  the  fpinal  marrow,  the  inner 
fubftance  is  like  the  cortical  part  of  the  brain  ; 

being 
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being  every  where  full  of  arteries,  which  corti¬ 
cal  part,  is  inclofed  in  the  medullary  one;  the 
order  of  thefe  two  fubftances  being  here  in¬ 
verted. 

In  the  cerebellum,  the  cortical  part  is  fo  clear, 
that  you  may  ealily  difcern  how  the  medullary 
rifes  therefrom ;  being  eafily  feen  and  diftin- 
guifhed  in  its  due  proportion  and  fabric. 

Since  then,  by  every  puliation  of  the  heart, 
a  very  great  quantity  of  blood  (according  to 
Malpighi ,  a  third  of  the  whole)  is  carried,  with 
a  great  and  dired:  force,  into  the  cortical  part  of 
the-  brain ;  that  blood  will  be  agitated  by  the  fy~ 
ftole  and  diaftole,  though  they  be  fmall.  Befides 
thefe,  there  muft  needs  be  fmall  veins,  diftribu- 
ted  in  every  part,  to  return  the  arterial  blood, 
though  they  are  not  vilible,  bv  reafori  of  the 
fmallnefs  of  their  bulk  and  membrane  ;  there 
muft,  alfo,  be  fome  fecretory  veffels  at  the  extre¬ 
mities  of  thefe  arteries,  which,  riling  from  every 
part,  may  terminate  in  emilfary  veffels,  to  dil- 
charge  what  is  feparated,  though  thefe,  likewife, 
are  fo  fmall,  that  they  cannot  be  feen. 

This  minutenefs  of  thefe  veffels  hath  been  the 
caufe,  that  reafon,  though  too  weak,  has  at¬ 
tempted  to  fupply  the  defect  of  infpeclion,  by 
propofing  various  opinions  ;  but  that  of  Mal¬ 
pighi  was  moft  univerfally  received,  which  fuppefed 
this  part  altogether  glandulous ;  till  the  contrary 
was  afferted  by  the  famous  Ruyfch ,  who  excels  all 
the  world  in  difcovering,  explaining,  and  pre- 
ferving  the  moft  minute  arterial  branches  of  the 
human  body.  We  muft,  therefore,  before  we  pro¬ 
ceed  farther,  take  notice  of  the  ftrudhire  of  the 
glands,  according  to  the  famous  Sylvius ,  Stenoy 
Wharton ,  Graaj ,  Malpighi ,  Bellini ,  Borelli ,  Peyerr 
Ruyfch  and  Nucke,  who  have  made  great  difcove- 
ries  herein. 

The 
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The  glands  are  of  feveral  kinds,  in  refped  of 
their  ftrudure  and  ufe.  Some  of  them  are  firm* 
pie,  others  compound;  or  a  congeries  of  fimple 
ones,  enclofed  in  a  common  membrane.  The  fim¬ 
ple  glands  feparate  and  difcharge  a  proper  humor, 
which,  carried  through  their  lymphatic  duds,  is 
mix’d  with  the  chyle,  or  venous  blood  ;  or  elfe 
tranfpires  through  the  pores  of  the  skin,  or  the 
coats  of  the  loofer  membranes,  found  in  all  parts 
of  the  body  :  but  the  compound  glands  dif¬ 
charge  the  fluids  feparated  in  them,  and  prepa¬ 
red  in  every  part,  by  a  fmall  tube  inferred  into 
a  larger  dud ;  and  this  common  canal  opens,  at 
laft,  into  the  great  cavities  of  the  mouth,  gullet 
and  inteftins;  or  elfe  difcharge  themfelves  out  of 
the  body,  either  as  excrements,  or  for  fome  parti¬ 
cular  ufe  :  the  firft  kind  are  called  conglobate, 
and  the  latter  conglomerate  glands. 

The  fimple  glands  are  compofed  of  an  external 
membrane,  which  is  very  thin,  and  an  internal 
one,  which  adheres  faft  to  it.  The  firft,  compofed 
of  circular,  elaftic  fibres,  that  enclofe  it  on  every 
fide,  contrad,  comprefs  it,  and  fqueeze  out  the 
contents  ;  chiefly  confifting  of  a  contexture  of  the 
fmall  veflels,  which  enter  into,  and  pafs  out  of 
it :  the  latter  being  thicker,  more  clofe,  and  con¬ 
fifting  of  fibres  differently  diftributed,  and  vef- 
fels  very  intricately  interwoven,  ferves  almoft  for 
the  fame  ufe.  They  are  furnilhed  with  arteries, 
whofe  branches  are  fupported  by  thofe  mem¬ 
branes,  in  a  firm  and  regular  order;  and  fo  ac¬ 
curately  diftributed  and  conveyed  to  every  minute 
particle  of  the  gland,  that  if  wax  or  quickfilver 
be  injeded  into  the  fmall  arteries,  by  increafing 
them,  and  comprefling  other  veflels,  it  proves  the 
notion,  that  the  whole  fabric  is  arterious,  or  com¬ 
pofed  of  the  ramifications  of  arteries,  to  be  falfe. 
They  are,  alfo,  furnilhed  with  veins,  diftributed 
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In  a  like  manner  with  the  arteries  ;  they  have 
like  wife  more  large  twigs  of  nerves  than  any 
other  part  of  the  body,  of  the  fame  magnitude, 
which  are  alfo  diftributed  through  the  whole  fub- 
fiance  of  the  gland  ,•  befides  thefe,  they  have  prc^ 
per  lymphatic  veffels,  which  convey  the  lympha 
feparated  from  the  arterial  veffels,  into  convenient 
parts,  and  where  neceffity  requires  it. 

And  here  we  mu  ft  farther  obferve,  that 
thefe  arteries  are  tubes,  of  a  conical  figure* 
curved,  elaftic,  branched  out,  and  winding  about 
the  fubftance  of  the  glands,  cylindrical  at 
the  extremities,  no  more  divided,  and  now  chan¬ 
ged  into  veins  ,*  but*  before  they  fjffer  this 
change,  the  ftnall  arteries,  which  are  innumera¬ 
ble,  communicate  with  one  another  at  right  an¬ 
gles,  by  numberlefs  anaftomofes  in  Various  pofi- 
tions  and  angles  ;  fo  that  the  extremi¬ 
ties  of  thefe  veffels  are  diftributed,  after  a  very 
different  manner,  in  the  feveral  glands.  The  ar¬ 
terial  blood  is,  therefore,  preffed  into  the  glands 
with  a  great  force,  and  fuffers  a  ftrong  refiftance, 
compreffton  and  re-atftion  of  the  parts,  againft 
which  ftis  forced,  an  oblique  preffure  and  mu¬ 
tual  percuffton  of  its  parts,  and  a  conftant  change 
of  the  points  of  contacft ;  3tis  alfo  every  where 
forced  againft  the  fmalleft  points  of  the  veffels, 
and  the  oppofite  parts  are  every  moment  vari- 
oufly  preffed  and  thrown  againft  each  other  ,*  by 
this  means,  there  is  both  a  propul  fion  and  re- 
grefs  of  the  blood  into  the  branches,  which  is 
ftill  more  attenuated  by  attrition,  and  preferved  in  a 
fluid  ftate,  and  perfect  union  •  the  fame  force 
alfo,  promoting  and  difpofing  the  humors  to  pe¬ 
culiar  fecretions  and  mixtures,  according  to  the 
different  degrees  of  attrition,  and  the  configu¬ 
ration  of  the  pores  of  the  veffels  they  are  for-' 
ced  through. 
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And,  as  the  branches  fpringing  out  of  the  aof- 
ta,  are  fmaller  and  narrower  than  the  trunk 
they  rife  from  ;  fo,  it  alfo  happens,  in  thefe  mi¬ 
nuter  veffels ;  the  fub-divifions  being  lefs,  than  the 
veffels  they  divide  from.  The  laft  extremities  con¬ 
vey  the  red,  thick  part  of  the  blood,  and  pour 
it  into  the  extremities  of  the  veins ;  and  the  nar¬ 
rower  and  freighter  branches,  or  extremities, 
receive  the  thin,  more  fluid  and  tranfparent  parts,* 
the  diameters  of  their  orifices  being  lefs,  and 
preffed  by  a  ftrong,  oblique  and  oppofite  force. 

But  this  thin,  fubtle  liquor,  being  feparated 
from  the  thicker,  is  no  longer  blood,  but  ano¬ 
ther  kind  of  fluid  ;  and  that  too  various  ;  being 
varioufly  determined  in  its  qualities,  by  the  diffe¬ 
rent  forms  it  receives,  either  from  the  impref- 
fions  of  different  agitations  in  the  extremities  of 
the  veffels,  or  put  on,  by  a  various  commixture 
of  fpirits,  according  to  the  quality,  and  diffe¬ 
rent  configuration  of  its  component  particle  ,*  and 
fo  3ti$  adapted  to  pafs  through  its  feveral  de¬ 
ft  in’d  veffels. 

One  part  of  this  humor  is  feparated  in  the 
form  of  fweat,  or  perfpiration  ;  another  becomes* 
matter  in  the  pores;  fome  fupplies  tears,  feme  a 
fatifh  wax,  cerumen,  mucus,  faiiva,  lympha,  fe¬ 
rn  m,  bile,  feed,  oil,  fat,  milk,  &c.  therefore  the 
laft  branches,  lofing  the  name  of  arteries,  are 
differently  called,  according  to  the  various  difpo- 
iitions  of  the  humors  they  carry  ,*  though,  as 
they  often  ftill  retain  the  properties  of  arteries, 
they  have  likewhfe  all  their  fmaller  branches  and 
veins.  And  thus  the  arteries  and  veins  are  equally 
ferous  veffels,  and  lymphatics,  and  both  carry  watry 
humors,  fpirits,  & c.  as  well  as  blood:  nor  do  we 
know  wrhere  thefe  veflels  terminate  ;  but  hence,  at 
leaft,  wre  fee  the  rife,  progrefs,  end,  and  office  of 
tl>e  lmyphatics. 
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Yet,  the  branches,  perhaps  of  every  fuch  ar^ 
tery,  being  further  divided,  but  growing  ftrait, 
and,  terminating  in  the  membrane  of  the  hneft 
glandulous  cavities,  difcharge  their  humors  with 
open  mouths,  into  the  common  cavity,  formed  by 
that  membrane;  where  being  referved  together* 
it  in  fome  meafure  flops,  and  is  called  gland u- 
lous  lympha ;  being  there  made  and  collected. 

And,  ftis  not  improbable,  the  glandulous  nerves 
after  a  like  manner,  depofite  their  liquor,  mix  it 
with  the  lympha,  and  there  fupply  the  office 
which  nature  requires ;  enriching  it,  and  making 
it  more  ipirituous.  In  the  mean  time,  the  lym¬ 
phatic  arteries  frequently  bring  their  lympha,  dis¬ 
charged  into  their  valvulous  veins;  a  lympha,  which 
we  call  vafcular,  to  thofe  glands ;  and  after  a  dif¬ 
ferent  manner,  difcharge  it  into  their  cavity ;  and* 
mixing  with  the  glandulous  lympha  and  fpirits, 
they  fubtilize  it  a  frefh. 

Then,  this  compound  liquor  palling  through 
the  lymphatic  veins,  forced  by  the  contractive 
power  of  the  fibrous  membrane,  the  motion  of 
the  artery  and  the  mufcles,  is  drove  again  into' 
other  glands,  there  to  undergo  the  like  alterations ; 
and,  thence  tis  convey’d  into  the  Receptacutum  chyli3 
thoracic  duct,  and  laftly,  into  the  fanguiferous 
veffels.  And  thefe  feem  to  be  the  conglobate 
glands  of  the  whole  body. 

But,  in  other  parts,  this  is  perform’d  after  ano¬ 
ther  manner;  for  that  fmall  gland  expels  the  li¬ 
quor  it  receives,  through  a  proper  veflel,  into  a 
common  cavity ;  tvhereas  the  mucus  feparated  ill 
other  parts  is  depolited,  collected,  and  changed* 
after  it  is  fent  to  the  finus’s  of  the  Os  Frontis ,  th$ 
cavities  of  the  upper  jaw,  the  cells  of  the  Of 
Sphenoides ,  under  the  Sella  turcica ,  the  inteftices  oi 
the  fpongy  bones  in  the  noftrils,  the  cavities  of 
the  noftrils,  and  the  cavernous  {paces  about  the 
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tonfils ;  and  the  like  happens  in  refpedt  of  the 
glands  of  the  mouth,  of  the  back  part  of  the 
tongue,  of  the  exterior,  and  internal  parts  of  the 
epiglottis,  the  infide  of  the  noftrils,  the  cavities 
of  the  ears,  jaws,  larynx,  Afpera  arteria ,  the  bron¬ 
chia,  efophagus,  ftomach,  and  the  mucilaginous 
glands  of  the  inteftins,  which  may  be  called  Am¬ 
ple  excretory  glands. 

Again,  others  in  a  like  manner,  dn charge  the 
fluid  they  feparate,  through  proper  velfels,  riling 
from  the  cavity  of  a  gland,  without  the  skin ;  as 
in  the  external  cavity  of  the  ear,  near  the  carti¬ 
lages  of  the  nofe,  the  wings,  and  external  part  of 
the  nofe,  the  beginning  of  the  internal  paffage  of 
the  noftrils,  in  the  face,  the  back  part  of  the  neck, 
the  arm-pits,  the  fhoulder-blades,  the  pits  of  the 
breaft,  and  the  region  of  the  navel,  the  nates 
and  fpace  about  the  anus,  the  perineum,  the 
region  of  the  Pubes ,  and  the  protuberant  parts 
adjacent  in  both  fexes,  the  Scrotum ,  the  skin  of 
the  Penis,  Labia  vulva  and  the  knees ;  and  thefe  t 
are  now  ft  i  led  febaceous,  or  unduous  excretions. 

For  thefe  reafons,  the  diftance  of  an  artery 
from  the  heart,  its  fituation,  in  refpedt  of  the 
heart  as  well  as  of  the  trunk  from  whence  it 
riles,  and  the  various  complications  thereof,  the 
different  degree  of  velocity  of  the  blood  through 
it,  and  the  particular  proportion  of  a  branch  to 
the  trunk  it  rifes  from;  this  as  well  as  the  different 
force  that  expels  it,  either  external  or  internal; 
the  time  it  flops  in  the  common  cavity,  and 
the  diftribution  thence,  into  places  which  alter  the 
humors,  according  to  their  own  different  ftrudure, 
as  alfo  the  more  liquid  part,  exhaling  or  being 
feparated ;  all  thefe  caufes,  I  fay,  concur  to  pro-  1 
duce  a  vaft  variety  of  humors,  in  different  parts,  j 
out  of  the  fame  blood;  wrhich  being  there  fepara-  j 
ted,  is  thereby  wonderfully  changed  and  altered.  | 
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For,  thefe  caufes  differ  in  various  parts  of  the 
body,  ading  either  feparately  or  conjointly,  and 
are  eafily  diftinguiftred  by  the  fabric  of  the 
parts  apparent  to  the  fenfes;  or  are  elfe  dedu¬ 
ced  from  thence,  by  the  moft  rigorous  demon- 
ftration  the  eftablifffd  laws  of  mechanics 
afford ;  and  alio  from  the  nature  of  the  hu¬ 
mors,  which  may  eafily  be  obferved,  by  any  one 
that  ftudiouily  conffders  them  ;  which  gives  us  a 
view  of  many  different  kinds  of  fecretions,  and 
different  humors  feparated,  which  are  a&ually 
found  in  human  bodies. 

So  that,  from  hence,  we  fee  how  humors  pre¬ 
pared  by  the  forementioned  agitations,  attri¬ 
tions,  dilutions,  &c.  may  be  difpofed  to  under¬ 
go  a  further  alteration,  according  to  the  certain, 
various,  and  innumerable  differences,  almoft  of 
all  the  parts,  and  the  pores  they  are  drained 
through ;  which  may  varioufiy  determine  'the 
configuration  of  the  particles  of  matter,  thus 
forced  or  prepared  to  pafs  through  them,  and 
thus  by  inch  a  ftrid  compreffure,  they  may 
be  inclined  to  adhere  to  one  another  after  dif¬ 
ferent  manners ;  ‘their  fize  and  figure,  being 
altered  and  fafnioned  into  different  coaliti¬ 
ons  or  forms,  according  to  their  various  de¬ 
grees  of  fubtilty,  occafion’d  by  fucceffive  at¬ 
tenuations  and  attritions,  and  their  new  modes  of 
combination;  thefe  new  forms,  producing  new 
qualities  different  from  each  other. 

There  is,  therefore,  no  room,  to  imagine  pores 
of  a  determinate,  various,  and  immutable  figure, 
to  account  for  thefe  phenomena ;  the  laws  of 
nature  deny  all  fuch  in  the  human  machine ;  and 
were  they  to  be  found  therein,  they  wou’d  ad: 
in  a  different  manner.  Nor  need  we  in  this 
cafe,  have  recourfe  to  fiditious  ferments  lodging 
in  the  parts,  fince  thefe  attritions,  and  the  inteftin 
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motion  of  parts,  may  alone  fuffice  to  digeft, 
attenuate,  heat,  and  confequently  ferment  them; 
as  the  particular  methods  of  fecretion  or  per¬ 
colation,  are  abundantly  fufficient  to  induce  new 
forms,  and  confequently  new  qualities,  as  will 
be  farther  fhewn  hereafter. 

From  hence  alfo5  we  may  learn  the  very  man¬ 
ner  how  thefe  agitations,  attritions,  and  concuf- 
flons,  may  divide  and  fubtilize  the  parts  of  mat¬ 
ter  ;  and  aflifted  by  the  power  of  attenuation,  rati¬ 
fy  and  digeft  the  groffer  portion  ;  and  by  violent 
compreffions,  increafe  the  interline  motion  of  the 
particles  of  fubtilized  bodies;  as  well  as  by  a 
reverberatory  force,  that  afterwards  breaks  them  all 
to  pieces,  which  variouily  uniting  with  one  another, 
necefiarily  induce  new  forms,  and  confequently,  as 
has  been  faid,  new  qualities ;  we  alfo  underhand 
from  hence,  how  bodies  thus  rubbed  together, 
may  grow  hot  or  ferment,  be  precipitated  or 
diffolved.  changed  and  affimilated  ;  for  all  fuch 
effects,  may  be  mechanically  produced. 

But  from  thefe  iimple  glands  already  defcribed, 
or  others  very  like  them,  uniting  together  by 
common  veifels,  and  being  further  enveloped  and 
bound  together  by  one  common  membrane,  thofe 
compound  glands  are  formed,  which  are  called 
conglomerate.  Thefe  have,  for  the  mod  part,  one 
common  excretory  dud,  which  receives  the  hu¬ 
mor  fent  into  it,  by  the  proper  ducts  of  all  the 
particular  glands  that  compofe  the  whole;  and, 
collecting  it  all  together,  difcharge  it  into  fome 
larger  cavity,  fuch  as  the  Inmminata  of  the  eye, 
the  parotid  gland,  the  pancreas,  &c . 

Nay,  the  excretory  veil'd  of  the  common  re- 
*  *'  - 

ceptacle  juft  mentioned,  often  degenerates  into  a 
curved  veffel,  like  an  artery,  which  changes  the 
humors;  and  then,  after  the  nature  of  that  vef- 
iel,  diftharges  them  in  the  cavity  ready  to  receiye 
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them.  Of  this  we  have  an  example  in  the  male 
teftes,  Highmores,  dud:,  the  Epididymes ,  the  Vafa  de¬ 
ferential,  and  Veficula  feminales  :  or,  fecondly,  they 
prefently  difcharge  them  into  the  common  emunc- 
tory. 

From  hence  we  certainly  knowr,  that  the  glands 
not  only  feparate  water,  lympha,  and  thin  ierum, 
but  alfo  falts,  fpirits,  and  the  moil  fubtile  parts 
of  oil  mixed  along  with  them  ;  and  that  all  thefe 
are  either  ftagnant,  colleded,  and  a  mailed  in 
certain  places,  or  drove  through  the  mod  mi¬ 
nute  vefiels,  into  the  fmalleft  and  fineft  parts  of 
the  body,  when  they  ferve  for  motion  or  nutri¬ 
ment;  and  thence  return,  through  proper  veil'd  $, 
to  the  heart,  or  elfe  tranfpire  and  exhale;  and 
laftly,  that  part  of  the  blood,  which  remains  in 
the  arteries  after  this  is  over,  gradually  pailes 
into  the  larger  veins,  to  be  mixed  with  the 
like  blood,  diluted  with  lympha,  and  fo  return¬ 
ed  to  the  heart. 

For  this  reafon,  the  arterial  blood,  about  the 
heart,  is  moft  diluted,  and  gradually  grows  thick¬ 
er  towards  the  extremities  of  the  arteries,  or  in 
the  beginning  of  the  veins,  where  it  is  thickeft, 
apteft  to  coagulate,  and  moft  vifcous;  there  it 
requires  a  vdfel  not  fubjed  to  obftrudions,  and 
the  additional  mixture  of  a  fluid  to  dilute  it, 
that  is,  of  lympha,  which  having  perform’d  its 
office,  is  returning  towards  the  heart,  and  alfo, 
fpirits;  and  this  is  neceffary  to  be  done,  before 
it  is  fent  again  into  the  pulmonary  artery  ;  other- 
wife  it  would  not  be  fit  to  circulate  again. 

Hence  we  know,  the  place  where  life  and  health 
are  in  the  greateft  danger  to  be  difcontinued ; 
what  fervice  the  larger  veftels,  and  the  grofler 
humors,  the  {mailer  canals,  and  the  more  fubtile 
fluids  are  of,  to  render  the  body  ftrong,  firm, 
flexible,  and  fit  for  motion ;  we  may  likewife 

H  4  hence 


i©4  A  Complete  T  HEORV 

hence  know  the  reafon  why  the  veins  convenient¬ 
ly  grow  gradually  larger,  lax  and  free  for  the 
motion  of  the  fluids,  fit  and  apt  for  diluting; 
and  why  this  happens  before  the  return  of  the 
blood  to  the  heart. 

Some  glands,  however,  feem  to  be  of  a  differ¬ 
ent  fabric  and  contexture ;  fo  that  the  artery, 
which  conveys  the  humor,  communicates  the 
grolfer  blood  to  the  vein  that  attends  it,  by  ana- 
ftomofis,  opening  out  of  the  artery  into  the  vein  ; 
and  then,  proceeding  alone,  folded  in  wreaths, 
ouzes  out  of  its  extremity,  into  a  common  recep¬ 
tacle,  a  particular  humor  prepared  from  the  blood, 
though  of  a  different  nature  thereto.  See  Leal  Lea - 
Us  of  the  fpermatic  veflels. 

When,  therefore,  Hippocrates ,  Wepfer ,  and  MaU 
pighi,  compared  the  cortical  part  of  the  brain, 
carefully  viewed,  with  the  fabric  of  a  gland,  from 
its  fimilar  appearance  thereto,  they  thought  it 
truly  glandulous ;  but  Malpighi  fays,  the  glands 
here  are  of  an  oval  figure,  but  prefled  angular 
by  one  another,  being  fmall,  curved,  and  join-? 
ed  to  others  fomething  bigger  than  themfelvesj 
and  thefe  growing  together  form  ftill  larger,  fo 
that  a  vafi:  number  of  thefe,  collected  and  heap¬ 
ed  together,  make  circumvolutions,  like  thofe  of 
the  guts,  whereby  the  external  part  of  the  cor¬ 
tex  of  the  brain  is  formed ;  fo  that  the  fmallefk 
branches  of  the  carotid  and  vertebral  arteries, 
being  here  twifted  and  interwoven  iirto  the  form 
of  a  gland,  might  feparate,  through  their  very 
minute  and  innumerable  orifices,  the  raoft  fubtle 
humor  forced  thereinto  by  the  arterial  blood ;  and 
difcharge  it  gradually  into  its  cavity  ;  from  thence 
to  be  drove  fucceffively,  by  the  fubfequent  fluid, 
into  the  proper  excretory  veflels ;  the  reft  of  the 
blood  being  returned  into  the  firms,  by  the 
veins. 
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The  natural  eye,  and  microfcopical  obfervati- 
ons,  favor  Malpighi's  opinion ;  which  is  farther 
confirmed  by  the  brain  appearing  divided  into 
little  globular  parts,  like  glands,  upon  boiling; 
as  alfo  by  pouring  ink  upon  it,  and  wiping  it  off 
again,  when  the  cortical  part  of  the  brain  rep  re- 
fents  riling  Molecule  divided  by  fmall  chinks :  the 
brain  likewife,  fome times,  when  diftemperd,  is 
concreted  into  ftones,  refembling  mulberries;  when 
corrupted  by  contufion,  it  ri fes  up  through  the 
apertue  of  the  broken  skull,  in  a  glandulous-like 
fungus;  and  in  a  dropfy,  the  external  parts  of 
the  brain  are  elevated,  like  fio  many  fpherical 
bodies;  all  which  evince,  that  there  is  a  like 
ftruCture  here,  though  more  fine  and  fubtile, 
than  in  the  other  glands  of  the  body. 

But  whether  the  laft  little  branch,  which  forms 
the  extremity  of  the  velfels,  be  a  direCt  continu¬ 
ation  of  the  fibrous  fubftance  of  the  brain,  as 
Ruyfche  alferts,  cannot  be  determined  by  any  va¬ 
lid  argument;  thefe  velfels  being  fo  fmall,  that 
they  quite  vanilh  from  the  light :  nor  could  Ruyfche 
himfeif,  with  his  moft  curious  injections,  ever  tinc¬ 
ture  the  medullary  part  of  the  brain  red ;  but 
it  always  remained  exceeding  white,  though  the 
other  parts  were  fully  injeCted:  but,  notwithstand¬ 
ing  this  opinion  feems  highly  probable,  for  many 
weighty  reafons  to  be  offered  by  and  by,  yet  the 
effects  are  nearly  the  fame  in  both  cafes. 

The  extremities,  then,  of  thefe  cappillary  veilels, 
or  the  little  glandulous  membranes  they  termi¬ 
nate  in,  fend  out  fmall  white,  fibres,  clofely  com¬ 
pacted  together ;  which  united,  make  up  a  callous 
medullary  fubftance,  that  lies  under,  and  adheres, 
clofe  to,  the  cortex,  both  in  the  cerebrum  and 
cerebellum ;  fo  that,  wherever  the  cortical  part 
terminates,  there  the  callous  or  medullary  part 
begins. 
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But  in  whatfoever  way  thefe  two  parts  com¬ 
municate  one  with  another,  the  cortical  ma¬ 
chine  is  fo  conveniently  accommodated  to  the 
medullary  part,  that  it  adheres  not  only  to  the 
cerebrum  and  cerebellum,  but  alfo  to  the  out¬ 
ward  appendices  of  the  Corpus  callofum ;  and  is 
continued  along  with  the  ventricles,  even  to  tire 
rife  of  the  fpinal  marrow,  and  the  oblong  tract 
of  the  fame,  without  the  brain  ;  but  fo,  that  the 
cortical  part  is  included  in  the  medullary  part,  by 
a  finus,  interpofed  in  the  middle  thereof,  and 
is  there  furnifhed  with  a  vaft  number  of  arterial 
ramifications. 

And  fo,  in  every  part  of  the  whole  brain, 
where  there  are  fmall  arteries,  though  invifible, 
there  muft  needs  be  invifible  veins  to  attend 
them ;  but  a  great  quantity  of  fpirits,  being  fe- 
parated  to  fupply  the  vaft  number  of  nerves,  di- 
ftributed  through  the  whole  body,  makes  the  lefs 
number  of  veins  necefiary,  as  there  is  the  lefs 
quantity  of  humors  to  return  by  them ;  this 
cortical  part  being  found,  in  all  the  recedes,  cir¬ 
cumvolutions,  openings,  interfaces  and  appen- 
dexes,  as  well  as  in  the  external  fuperficies  of 
the  brain  towards  the  skull. 

Since  then,  fome  of  the  medullary  part  rifes 
from  every  point  of  the  cortical,  it  muft  needs 
be  very  fmall  at  its  origin,  but,  joining  to  other 
parts  like  it  felf,  it  grows  gradually  larger,  and,  at 
laft,  becoming  fenfible,  forms  the  medullary  part 
of  the  brain,  the  callous  fubftance,  the  expan- 
fions  of  the  Medulla  oblongata ,  called  Crura ,  the 
‘Thalami  of  the  optic  nerves,  the  Medulla  oblongata, 
the  protuberances,  as  well  as  the  medulla  of 
the  Cerebrum ,  and  the  parts  produced  therefrom, 
and  infer  ted  into  'the  Aledulla  oblongata  of  the 
brain  ;  which,  joined  by  thefe  productions,  is  ex¬ 
tended  into  parts  of  a  pyramidal  and  ohve-like 

figure. 
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figure,  and  continued  to  the  fpinal  marrow,  even 
as  low  as  the  fecond  vertebra  of  the  loins,  but 
is  then  divided  into  diftindt  nerves,  by  a  coat 
continued  to  the  Pia  mater,  and  with  what  is 
added,  refembling  a  horfe’s  tail ;  and  from  this 
medullary  fubftance,  both  within  the  skull  and. 
the  cavity,  formed  by  the  united  Vertebra,  all  the 
nerves,  in  general,  take  their  origin. 

But  that  the  filaments,  which  compofe  thefe 
nerves,  are  firft  feparate  and  diftindt  from  each 
other,  though,  when  joined,  they  feem  to  com¬ 
pofe  one  body,  is  evident,  to  any  one  that  con- 
fiders,  Firft ,  their  origin,  composition  and  pro- 
grefs,  till  they  come  to  divide.  Secondly ,  the 
brains  of  filh,  hares,  (beep  and  oxen,  either 
crude  or  boiled;  in  which,  the  cylindrical  fibres 
manifeftly  appear  deprefs’d,  and  to  lie  afide  one 
another,  like  the  teeth  of  a  comb.  Thirdly,  the 
fmall  fanguiferous  vefiels,  interwoven  betwixt 
thofe  fibres,  make  an  evident  diftindtion  and  di- 
vifion.  Fourthly ,  the  cortical  part  of  the  brain,  is 
placed  in  the  very  middle  of  the  ambient  fpinal 
marrow.  Fifthly ,  the  white  fibres,  difperfed  thro’ 
the  middle  of  the  cortical  part,  in  the  back  of 
the  fpinal  marrow,  wrhiift  it  yet  remains  within 
the  skull,  and  at  the  fides  of  its  origin,  and 
chiefly  in  the  appendixes  of  the  callous  fub¬ 
ftance,  and  in  the  cerebellum  it  felf.  And, 
Sixthly ,  that  thefe  medullary  fibres  are  colle¬ 
cted  and  difperfed  in  the  Medulla  oblongata ,  and 
from  thence  into  the  nerves. 

The  courfe,  then,  of  thefe  fibres  feems  to  be 
this,  Firft ,  rifing,  in  diftindt,  {lender  threads, 
from  every  fide  of  the  fpherical,  cortical  part, 
which  encompafles  the  medullary,  they  tend,  as 
it  were  towards  the  center,  and  firft  form  the 
Medulla  ;  but,  foon  bending  backwards  from 
one  another,  they  are  collided  above,  in  the 
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Corpus  collofum ,  and  the  Fornix ;  but  below,1  corn- 
pole  the  fore  and  back  part  of  the  Crura  of  the 
Medulla  oblongata ,  as  alfo,  the  annular  protube¬ 
rance.  Secondly ,  riling  from  the  Cerebellum ,  af¬ 
ter  a  like  manner,  and  being  colledied  together, 
they  join  to  the  former  collection,  and  unite 
therewith  three  different  ways.  Then,  Fhirdljy 
all  of  them,  from  their  two  diftinct  origins, 
uniting  into  one  common  bundle,  form  the  fpi- 
nal  marrow  alone.  Fourthly ,  the  like  fort  of 
{lender  fibres*  riling,  on  every  fide,  out  of  the 
cortical  part,  placed  within  this  medullary, 
from  every  point  thereof,  tend  to  the  in¬ 
ternal  and  hollow  fuperficies  of  the  medullary 
part,  and,  riling  therewith,  add  to  its  bulk. 

Since,  therefore,  this  appears  to  be  the  fabric 
and  ftru&ure  of  the  parts,  the  reafon  of  the 
quantity,  figure  and  fituation,  of  the  cortical 
part  is  evident ;  it  alfo  appears,  that  thefe  ad¬ 
vantages  could  not  be  obtained,  without  fuch  ca¬ 
vities  and  ventricles ;  the  necelfity  appearing  from 
the  good  office  they  perforin,  by  preventing  mu¬ 
tual  impediments  in  every  part  of  the  brain,  the 
whole  medulla  being  thus  at  liberty ;  and  from 
hence,  the  origin  of  the  protuberances  are  ma- 
nifeft,  which  appear  in  various  places  of  the 
marrow ;  a  new  fupply  of  medullary  fibres  ari- 
fing  from  different  parts. 

But  it  is  very  probable,  that  the  medullary 
fibres  of  the  Cerebellum  rife  from  the  lower  part 
of  its  juncture,  and  afcend  upwards  towards  the 
fore  part  of  the  Medulla  oblongata ,  bellowing  fome 
fibres,  alfo,  to  thofe  nerves,  which  arife  from  the 
marrow  of  the  brain  ;  an  adtual  dillindlion  of 
their  rife,  progrefs,  and  office  being  conftantiy 
ohferved  ;  for,  this  is  very  evident  to  any  one 
who  considers  the  various  infertions  of  the  me¬ 
dullary  part  of  the  Cerebellum ,  into  the  Medulla 
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oblongata  of  the  brain,  and  the  increafe  of  the 
bulk,  proceeding  from  that  addition  ;  it  farther 
appears,  from  the  conflderation  of  the  fpinai 
nerve  it  felf,  going  back  again,  out  of  the  cavi¬ 
ty  of  the  Vertebra  into  the  Cranium ,  to  join 
there  with  the  nerve  of  the  eighth  pair  :  but  the 
reft  of  the  fibres  of  the  Cerebellum ,  are  fo  mixed 
with  the  Tides  of  the  brain,  that,  perhaps,  there 
is  hardly  any  part  of  the  whole  Medulla  oblongata , 
or  fpinai  marrow,  where  there  are  not  fibres  of 
the  Cerebrum ,  as  well  as  of  the  Cerebellum ,  mixed , 
together ;  and,  therefore,  may  both  concur  to 
form  the  body  of  every  nerve,  for  quite  different 
and  diftinCt  effe&s. 

Whoever  confiders,  Firft,  the  nature  of  the 
cortical  part,  as  already  explained,  and,  that 
diftinct  medullary  fibres  arife  from  thence  ; 
Secondly ,  the  fimilitude  of  the  ftruCture  hereof, 
with  that  of  all  the  other  parts  of  the  body  ; 
Thirdly ,  the  great  quantity  of  the  thineft, 

moft  pure,  and  volatile,  arterial  blood,  not  yet 
deprived  of  its  more  fubtle  part,  and  drove  hi¬ 
ther  with  great  force  from  the  neighbouring 
heart.  Fourthly ,  the  moft  thin  humor,  difcovera- 
ble  in  the  medullary  part  of  the  brain  differed, 
either  by  the  taft  or  fight,  but  efpecially  by  mi- 
crofcopes,  which  is  often  much  increafed  in  di- 
ftempers  of  the  brain.  Fifthly ,  that  the  veins 

from  the  Pia  mater ,  the  cortical  part  of  the  Cere* 
brum  and  Cerebellum ,  bring  back  the  blood,  dis¬ 
charged  in  the  Anus’s,  to  the  heart  through  the 
veins.  Sixthly ,  the  conftant,  regular,  and  pro¬ 
portionable  increafe  and  nourifhment  of  thefe 
Stamina ,  with  their  branches  and  reductions,  from 
the  firft  beginning  to  the  period  of  life :  I  fay, 
whoever  confiders  all  this,  will  judge,  that  thefe 
fibres  are  fmall,  pervious  tubes,  which  receive  in¬ 
to  them  the  moft  fubtle  fluid  in  the  whole  hu¬ 
man 
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man  body;  which,  being  prepared  in  the  moft 
tvonderful  ftru<5ture  of  the  cortical  part  of  the 
brain,  feparated  in  the  fame,  and  drove  with 
force  into  thefe  tubes,  is  collected  from  all  the 
parts  thereof  in  the  Medulla  oblongata . 

And  if  ive  again  confider,  the  difpofition  of 
the  blood,  forcibly  brought  hither,  through  the 
carotid  and  vertebral  arteries,  and  the  difference 
betwixt  it  and  that  fluid  ;  and.  Secondly ,  the 
moll  delicate  ftrucfture,  which  even  terminates,  or 
difappears,  in  the  moft  (lender  and  invifible  wind¬ 
ing  extremities,  and  the  fineft  membranes*  which 
are  fo  foft,  that  they  fall  in  pieces  almoft  of 
their  own  accord  :  and  alfo,  that  the  arteries, 
which  rife  from  the  carotids  and  vertebrals,  com- 
poflng  the  cortical  part,  with  fo  fine  a  contex¬ 
ture,  that  it  is  impoflible  to  trace  it.  And, 
‘Thirdly ,  the  particular  nature  of  that  humor, 
which,  being  contained  in  thefe  veflels,  prefently 
exhales  of  its  own  accord ;  nor  is  coagulated  by 
the  action  of  fire,  but  totally  vanifhes  into  the 
air ;  whilft  the  reft  of  the  fluids,  in  a  human  bo¬ 
dy,  coagulate  by  heat,  or  leave  many  feces,  or 
dregs,  behind  them.  Fourthly,  if  we  take  notice  of 
the  force  and  celerity,  which  daily  obfervations 
teach  us,  from  the  effects  of  this  fluid,  both  in  the 
nerves  and  mufcles  ;  we  may  eafily  allow,  that 
the  parts,  which  go  to  compofe  it,  are  the  moft 
folid,  volatile,  Ample  and  fluid,  of  all  the  hu¬ 
mors  in  the  body. 

But  the  red  part  of  the  blood,  when  vleived 
through  a  microfcope,  appears  to  be  the  thickeft 
of  all  the  natural  humors  of  our  body  ;  in  the 
mean  while,  the  ferum,  whofe  parts  are  much 
thiner,  may  be  divided  into  corpufcles,  vaftly 
lefs  in  bulk,  as  appears  in  the  firft  rudiments  oi 
a  fetus  in  the  egg,  after  incubation ;  wfhere  the  hu¬ 
mor 
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mot  of  the  white  is  fo  flicceffively  attenuated, 
till  it  become  fit  to  flow  through  all  the  vef- 
fels  of  the  embryo,  which  are  fo  fmall,  as  to  ex¬ 
ceed  imagination  ;  and,  in  infe&s  of  the  leafi: 
kind,  an  infinite  number  of  different  veflels  are 
penetrated  by  their  own  humors,  much  lefs,  than 
which  are  perceiveable  in  femine  mafculino  j  whence 
it  will  eafily  appear,  that  the  parts,  of  that  moft 
thin  and  rarified  fluid,  are  much  lefs,  than  is 
commonly  thought. 

And  we  may  fay,  that  this  humor  is  of  a 
much  ftranger  nature,  than  what  can  be  ob¬ 
tained  from  falts,  produced  by  any  art  whatever ; 
becaufe,  in  all  its  properties,  *tis  vaftly  different 
from  them  ;  much  lefs,  can  any  oils,  yet  known, 
be  made  like  it,  fince  they  are  very  difagreeable 
and  hurtful  to  the  pores  of  thefe  fibres ;  nor  is  it 
like  any  fpirits,  procured  from  any  vegetables 
by  fermentation  ;  becaufe  thefe,  when  efteemed 
good,  dry  the  fibres  up,  and  prefently  render 
them  unfit  for  their  office.  Wherefore,  the  fpi¬ 
rits  of  the  moft  fubtle  water,  perhaps,  are  more 
agreeable,  and  of  a  like  kind  hereto,  fince  it  refem- 
les  them  in  its  aptnefs  for  mixture,  motion,  foli- 
dity,  foftnefs,  fimplicity  and  want  of  elafticity ;  the 
change,  however,  of  the  liquor  in  an  egg,  upon 
incubation,  {hews  us,  that  they  are  produced  from 
other  matter. 

Again,  we  are  fatisfied  there  is  a  great  quan¬ 
tity  of  this  humor,  and  that  it  is  new  made  every 
moment  we  live,  in  health  ;  for  the  bulk  and 
magnitude  of  the  carotid  and  vertebral  arteries, 
and  their  direct  courfe,  meeting  with  no  obfta- 
cle,  the  great  quantity  of  blood  driven  thither* 
the  greater  motion  whereby  ftis  forced,  and  the 
largenefs  of  the  cortical  ftru&ure,  make  this  very 
clear. 
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But  though  the  animal  fpirits,  differ  fo  wide!}? 
from  other  fpirituous  fubftances,  and  are  fo  ex- 
tremly  fine,  when  feparated.*  and  kept  in  a  con- 
ftant  motion,  as  the  blood  it  fe If  keeps  fluid,  whilft 
briskly  agitated,'  yet,  as  that,  when  cool,  falls  in¬ 
to  a  grofs  coagulum,  fo  the  fpirits,  when 
void  of  motion,  and  expofed  to  the  air,  prefent- 
ly  lofe  their  agility  and  tenuity,  though  they  do  not! 
run  into  fo  grofs  and  tough  a  fubftance  as  the 
blood ;  being  much  more  foft,  and  of  a  lefs 
clammy  nature*  as  appear  by  the  fweet  oily  mu¬ 
cilaginous  tail  which  the  nervous  juice  affords 
in  the  fubftance  of  the  brain,  and  fpinal  marrow* 
after  death. 

And  that  this  is  the  real  nervous  juice,  fe-3 
parated  from  the  arterial  blood,  is  evident  by 
the  likenefs  of  taft  it  hath  with  the  blood  from 
whence  it  comes,  and  whereinto  it  is  again  re¬ 
turned  by  the  nerves;  for,  though  they  differ  both 
in  color  and  degrees  of  finenefs,  yet  the  blood  re¬ 
tains  the  fweet  taft  of  the  fpirits,  and  the  fpirits 
preferve  that  quality  feparated  from  thofe,  which 
ftill  remain  in  the  blood. 

And  that  the  fubftance,  we  can  thus  taft,  iit 
the  brain,  is  the  fpirits  feparated  from  the  mafs 
of  blood,  appears  alfo  from  the  effects  confe- 
quent  upon  their  action  and  ufe;  for  we  find 
that  thofe  mufcles,  into  which  they  moft  plenti¬ 
fully  flow,  and  which  perform  moft  motion, 
are  always  fweeteft,  and  retain  the  greateft  fhare 
of  that  quality  ;  which  is  neceffarily  communica¬ 
ted,  by  the  fpirits  making  fuch  frequent  incur- 
fions  into  their  fibres;  thus  we  fee  the  mufcles  of 
the  eyes,  and  thofe  which  ferve  in  mafti cation  and 
respiration,  are  fweeter  than  thofe  which  only 
ad  in  voluntary  motions. 
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If  the  aftual  exigence  of  a  fine,  fubtile  fluid? 
in  an  animal  body,  called  the  animal  fpirits,  of 
nervous  fluid,  be  ftill  doubted.,  the  following  ex¬ 
periment  may  demonftrate  it  not  chimerical.  If 
the  diaphragmatic  nerves  in  a  live  dog,  be  laid 
bare,  and  (lightly  pricked  or  vellicated,  the  dia¬ 
phragm  thereto  adjoining,  will  be  fuddenly  con- 
traded,  and  become  plain.  Now,  this  fudden  con- 
vulflon  of  the  diaphragm,  muft  neceffarily  be  cauf- 
ed,  either  by  the  motion  communicated  to  the 
nerves,  and  fo  continued  to  the  diaphragm ;  or 
elfe  by  means  of  a  fluid,  which  flows  the  fader 
upon  this  ftimulation.  But,  if  thefe  nerves  be  firft 
tied  fail:  round,  and  even  a  greater  force  applied 
to  ftimulate  them,  no  contradion  or  motion  of 
the  diaphragm  will  fucceed  ,*  it  follows,  therefore, 
that  the  faid  convulfion  of  this  part  is  owing  to 
the  influx  of  a  certain  liquor  into  thefe  nerves  : 
which  ought  to  be  underftood  of  all  the  other 
nerves  in  the  body ;  fince  we  find,  by  experience, 
that,  if  any  of  them  be  (truck,  the  mufcles,  they 
belong  to,  will  be  convulled ;  but  if  thefe 
nerves  are  tied  up,  the  mufcles  relax,  and  become 
flaccid. 

The  whole  brain  contains  all  things  necdfary 
for  the  preparation  of  the  fpirits ;  and  is  enclo- 
fedin  a  ftrong  bony  cafe,  to  defend  fo  curious  a  part 
from  accidents,  where  fuch  a  fine  and  fpirituous 
fubftance  is  prepared  for  fuch  noble  ends.  Since 
the  brain  is  fo  noble  a  part,  and  ddigneci  for 
many  extraordinary  purpofes  and  ufes,  not  only 
to  prepare  fpirits  fo  neceflary,  when  diftributed 
through  the  nerves,  to^all  the  animal  functions ; 
but  alfo  to  be  the  feat  of  the  mind,  and  the 
chief  organ  of  the  foul ;  there  was  no  neceffity 
it  fhould  be  clogged  and  incumbered  with  a 
quantity  of  fat,  mufcles,  or  any  other  fubftance 
to  defend  it;  for  thefe  would  but  incumber  and 
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didurb  the  more  refined  a&ions  and  ends  it  \s 
defigned  to  promote  :  being,  therefore,  free 
from  fuch  incumbrances,  it  is  allowed  the  full 
exercife  of  its  own  actions:  and  its  arteries  and  fi- 
nus’s  being  alfo,  by  the  fame  means,  condantly 
preferred  fa fe,  they  are  capable  of  performing 
their  office  without  interruption  or  hindrance. 

Whilft  the  brain  thus  performs  its  office,  the 
Medulla  oblongata  and  fpinal  marrow,  confiding  of 
medullary  fibres  collected  together,  fend  forth  within 
theskull,  in  twenty  different  places,  ten,  falfly  called, 
pairs  of  nerves,  mod  of  them  confiding  of  manydi- 
dinct  and  large  nerves  joined  together;  and  from  the 
fpinal  marrow  without  the  skull,  and  in  the  ca¬ 
vity  of  the  Vertebra:  of  the  fpine,  thirty  pair  of 
nerves  take  their  original,  being  greatly  com¬ 
pounded  ;  and  one  pair,  riling  out  of  the  ca¬ 
vity  of  the  fpine,  about  the  fourth  pair  of  the 
vertebral  nerves,  along  with  branches  from  the 
iecond  and  third  pair,  that  gradually  increafe  its 
bulk  in  its  afcent,  is  joined  to  the  eighth  pair. 

All  thefe  nerves,  whilft  they  remain  amongft 
the  fubdance  of  the  brain  or  marrow,  are  of  a 
pulpy  confidence,  but,  going  out  thereof,  co¬ 
vered  with  an  expanfipn  of  the  Pi  a  mater ,  or 
a  membrane  much  of  the  fame  nature 
t  verewith,  they  pais  to  the  Dura  mater ,  which 
is  perforated  and  extended  into  canular  cover¬ 
ings,  reaching  as  far  as  the  perforations  of  the 
skull,  which  the  nerves  pais  through ;  and  hav¬ 
ing  this  membrane  added  to  the  former,  the 
nine  find  pair,  together  with  the  acceffory  pair, 
all  enter  their  perforations,  and  are  continued 
through  the  skull,  after  a  wonderful  manner;  be¬ 
ing  fafely  guarded  by  their  external  coats.  But 
the  other  thirty  pairs,  and  one,  which  joins 
with  the  eighth  pair,  defcend  broad,  through 
particular  fp aces,  betwixt  the  commiffures  of  the 
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apophyfes  of  the  Vertebra',  and,  riling  from  thence* 
firm,  hard,  and  well  defended  by  membranous 
integuments,  they  are  difperfed  through  all  the 
moft  minute,  folid  points,  of  the  known  parts  of 
the  body. 

The  coats  of  thefe  nerves  are  every  where 
furnifhed  with  blood-velfels,  lymphatics,  and  others, 
clofely  interwoven ;  but  they  do  not  make  up 
part  of  the  real  nerve,  though,  they  ferve  to 
bind  together,  and  ftrengthen  the  fibres  thereof, 
and  help  to  nourifh  them.  By  being  acquainted 
with  this  diftribution,  xve  may  learn  to  under-* 
fland  many  phenomena,  and  difeafes  incident  to 
the  nerves. 

But  where  the  extremities  of  the  nerves,  en- 
tring  into  the  parts  they  belong  to,  again  put 
off  the  coats  they  were  before  covered  with,  they 
are  prefently  expanded  into  the  form  of  a  fine, 
thin  membrane,  or  fofc  pulp> 

If,  therefore,  we  attentively  eonfider,  Firfi^ 
that  the  whole  marrow,  being  vafcular,  is  em¬ 
ployed,  and  fpent  in  the  fupply  and  compofitlon 
of  the  fmall  nervous  fibres;  and,  that  they  are 
wholly  continued  into  them;  Secondly ,  that  the 
Cerebrum ,  or  Cerebellum ,  being  compreffed,  divid¬ 
ed,  putrefied,  or  corroded,  every  action,  that 
was  before  performed  by  the  nerves  riling  from 
thence,  is  prefently  abolifhed  and  flopped,  although 
the  nerves  remain  in  the  fame  condition,  and 
unhurt,  in  refpecl  of  their  membranes ;  ‘Third - 
Jy,  that  the  nerves  are  always  loofe,  fufpended, 
curved,  and  winding  backwards  obliquely,  and 
/et,  mo'ft  readily  perform  their  office  in  the  act¬ 
ons  of  fenfe  and  motion ;  and  Fourthly ,  that, 
)eing  preffed  or  tied  together,  though  they  re- 
nain  intire,  the  perfon  lofes  the  faculties 
>f  fenfe  and  motion,  in  the  parts  that  lie 
>etwixt  the  ligature  and  the  extremities, 
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or  thofe  to  which  the  faid  nerves  are 
difeded  •  the:  communication  being  loft  betwixt 
the  place  of*  the  ligature,  and  the  cerebrum  and 
cerebellum :  I  fay,  if  we  confider  thefe  things, 
\ve  muft  needs  conclude,  that  the  fibres  of  the 
nerves,  at  their  origin  in  the  marrow*  receive, 
tranfmit,  and  tranfport  this  humor,  to  eve¬ 
ry  point  of  the  whole  body,  in  cliftind  vef- 
fels ;  and,  by  this  means,  alone,  perfectly  dif- 
charge  and  perform  their  office. 

Not,  can  that  opinion  be  of  any  validity, 
tvhich  aflerts,  that  the  nerves  ad  by  a  vibra¬ 
tion,  depending  on  the  ftrid  tenfion  of  its  fibres 
when  ftruck  ;  fince  it  is  quite  contrary  to  the 
nature  oi  a  foft,  pulpous,  flaccid,  or  flack  nerve, 
often  curved  and  bent  ;  and  inconfiftent  with 
its  ufe,  as  an  inftrument  of  feveral  di- 
ftind  fenfations,  and  an  a  dive  caufe  of  mufcu- 
lar  motion  ;  therefore,  the  arterial  blood  and 
lympha,  conftantly  circulate  through  the  veins, 
arteries,  and  lymphatics,*  whence  we  find  that  the 
fluid  prepared,  and  feparated  in  the  cortical 
part  of  the  brain  and  Cerebellum ,  is  continually 
drove  from  thofe  parts  where  it  is  received  from 
the  cortical  ftrncture,  through  the  nerves,  into  all 
the  points  of  the  body,  by  the  force  of  the  heart, 
and  arteries. 

The  fubtiltv  of  Rujfches  Momentum  rvafculofum/) 
or  veflels  in  the  cortical  part  of  the  brain,  which, 
are,  chiefly,  nothing  but  arteries,  and  con- 
fequently  immenfely  thicker,  than  the  laft  late¬ 
ral,  excretory  duds  derived  from  them,  teach 
as  how  prodigioufly  minute  thefe  nervous  tubes 
muft  be :  but  the  great  bulk  of  the  brain,  com¬ 
pared  with  the  fmallnefs'  of  every  fibre,  demon- 
ftrates  their  number  beyond  the  bounds  of  im¬ 
agination  ;  befides  the  great  quantity  of  humors, 
conftantly  and  forcibly  drove  hither,^  certainly 
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implies  that  thefe  fmall  canals  mu  ft  be  always 
open,  kept  full,  and  be  in  conftant  action ;  yet, 
we  do  not  fuppofe  the  velocity  of  this  liquid 
through  the  nerves  to  be  violent ;  for  the  numb¬ 
er,  fmallnefs,  curvature,  and  texture  of  the  ar¬ 
teries,  as  well  as  the  number,  minutenefs,  and 
winding  courfe  of  the  nerves,  together  with  their 
hardnefs,  which  is  alfo  various  in  different  places, 
convince  us  that  its  motion,  though  conftant, 
muft  be  equable  and  gentle. 

It  is  no  wonder  then,  that  the  eye  cannot 
perceive  the  motion  of  this  liquor,  or,  that  it 
is  not  to  be  exhibited  by  means  of  ligatures,  wounds, 
punctures,  blow-pipes,  or  injeftions;  or  that  the  ca¬ 
vities  of  the  nervous  fibres  fhouldbe  invifible;  for  if 
we  conlider  the  nature  of  the  veffels,  and  of  the 
humor,  thefe  things  are  not  to  be  expected  ; 
he,  therefore,  who  denies  the  cavities  of  veffels, 
hecaufe  they  are  too  fmall  to  be  vifible,  and  too 
fine  to  be  difcovered  by  art,  muft  be  ignorant 
of  the  rife,  progrefs,  operations,  and  excretions  in 
human  bodies,  and  the  ftrufture  of  in  feels ;  nor, 
laftly,  can  he  have  obferved  what  manifeftly  hap¬ 
pens  in  plants. 

It  is  then  a  grofs  error,  to  think  that  the  thick 
lympha,  which  diftils  from  the  nerves  of  an  ox’s 
tail  when  cut,  is  the  liquor  we  here  fpeak  of ;  nor 
can  any  artificial  fluid,  injected  into  the  carotid 
artery  of  a  live  creature,  by  tinging  or  flam¬ 
ing  the  nerves,  demonftrate  their  cavities ;  no 
more  does  a  tumor  that  rifes  upon  making  a  liga¬ 
ture  on  the  nerves  of  a  young  perfon  demon¬ 
ftrate  it. 

This  liquor,  by  reafon  of  its  fimple  qualities, 
fubtilty,  and  volatility,  when  its  parts  are  put- 
in  motion,  we  call  the  fpirits  of  the  nerves  ; 
and  it  is  either  natural,  vital,  or  animal,*  of  which 
in  their  proper  places. 
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But,  fince  frefti  is  fupplied  every  moment,  and 
the  firft  preffed  forwards,  by  the  fubfequent  part, 
that  which  lateft  performs  its  office,  feems  to  be 
drove  out  of  the  laft  fibres,  into  the  fmall  lym¬ 
phatic  veins,  about  the  glands  and  elfewhere ; 
whence  Jtis  conveyed  into  the  larger  lymphatic  veins, 
and  from  them,  into  the  common  lymphatic  vef- 
feisj  which  being  furnifhed  with  valves,  are  as  veins, 
and  from  thence,  3tis  carried  at  length,  into  the 
veins  and  to  the  heart ;  and  fo  the  animal  fpirits 
as  well  as  other  fluids,  are  in  a  conftant  circulati¬ 
on  :  but  whether  it  is  more  probable  this  fluid 
fhould  be  flopped,  and  remain  in  fome  unknown 
places;  returned  back  from  whence  it  originally 
came,  be  difcharged  out  of  the  blood,  through 
the  pores;  or  laftly,  returned  into  the  blood  again, 
we  may  fee  from  what  hath  beenfaid,  and  will  be 
further  manifeft  hereafter. 

The  blood  being,  at  laft,  deprived  of  its  fpirits, 
feparated  in  the  cerebrum  and  cerebellum,  is  forc¬ 
ed  forwards  into  the  veins ;  out  of  the  veins  into 
the  finus5s,  dr  the  great  receptacles  of  the  veins, 
and  thence,  without  any  artery  attending  them 
through  the  perforation  of  the  skull,  into  the  ve¬ 
nous  protuberances,  from  thence,  into  the  inter¬ 
nal  jugulars,  through  the  fubclavians,  and  Vena 
cava,  into  the  heart. 

The  lympha  here,  as  in  other  places,  feparated 
from  the  arterial  blood  in  every  part,  both  of  the 
cerebrum  and  cerebellum,  and  all  that  was  conti¬ 
nually  difcharged  into  the  ventricles,  returns  back 
into  the  lymphatic  veflels  of  this  part ;  into  the  /«- 
fundibulum,  the  Glandula pituitaria ;  and,  this  is  alfo 
continually  circulated  through  the  feveral  parts  of 
the  brain. 

From  what  hath  been  now  delivered,  we  may 
underftand,  why  the  cerebrum  and  the  cerebellum, 
with  their  appendices  are  inglofed  by  bones,  as  in 
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a  box,  and  what  fervice  this  is  of  thereto  ;  why 
the  fpinal  marrow  is  included  in  the  cavity  of  the 
Vertebra,  and  why  it  hath  neither  mufcles,  glands, 
nor  fat;  why  the  carotid  and  vertebral  arteries 
pafs  not  along  with  the  veins,  but  diftinctly,  by 
themfelves,  through  other  different  perforations,  at 
a  diftance  therefrom ;  why  the  blood  is  di (charged 
into  finus’s  within  the  skull,  fituated  in  particular 
places;  and  why  it  does  not  pafs  diredtly  out  again; 
why  the  veins  empty  themfelves  into  the  fmusfe, 
in  oppofite  directions ;  why  the  figure  of  the  brain 
is  fpherical,  and  of  what  life  the  ventricles  are 
therein;  of  what  life  the  Plexus  chord  des  is,  of  what 
fervice  the  Falx,  and  the  other  procefs  of  the  Du¬ 
ra  mater ;  why  the  cerebellum  hath  no  ventricles, 
and  why  it  is  feparate,  and  placed  in  greater  fecu- 
rity  than  the  cerebrum;  why  the  foft  body  of  the 
nerves,  going  out  under  the  fubftance  of  the  cere¬ 
brum  and  cerebellum,  are  not  compreiTed  thereby, 
but  pafs  out  unreflfted ;  and,  laftly,  whether  the 
origin  and  extremities  of  all  the  nerves,  lodge  in. 
the  Glandula  fine  alii. 

Whoever  throughly  confiders  all  this  will  fee, 
that  thefe  parts  are  formed  with  confummate  wife 
dom,  fo  that  the  fluids  circulate,  and  are  fepara- 
ted  equally  without  any  hindrance,  whilft  the  heat 
of  the  arterial  and  venal  blood  is  conftantly  preferv- 
ed,  which  would  otherwife  be  loft  in  the  minute  veffels; 
and,  alfo  how  commodioufly  the  lympha  is  returned 
and  mixed  with  the  venal  blood,  let  the  head  be 
placed  in  what  pofture  foever. 

But  the  blood  having  perform’d  its  office,  and 
returning  from  the  brain,  ’tis  diluted  with  lympha 
in  that  part,  mixed  with  new  chyle,  lympha,  bile, 
venal  blood,  and  perhaps  fpirits  alfo,  which  are 
then  poured  into  the  veins  again;  and  being  thus  re¬ 
ceived  by  the  heart,  it  is  forced  into  the  lungs, 
where  it  is  altered,  renews  its  former  difpofition, 
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before  it  goes  again,  provided  it  be  not  crude,' 
to  the  brain ;  and  though  nothing  new  be  ad- 
ed  thereto,  this  preparation  alone,  will  render  it 
apt  to  afford  a  frefti  fupply  of  fpirits,  by  means  of 
the  cortical  ftru&ure  of  the  cerebrum  and  cerebel¬ 
lum  ;  'ti s,  therefore,  probable,  that  feme  part  of  the 
mafs  of  blood,  may  conftantly  pafs  and  repafs  this 
way,  without  mixing  with,  or  partaking  of  the 
difpofttion  of  the  reft ;  one  portion  as  was  former¬ 
ly  laid,  being  more  rarified,  attenuated,  and  vo¬ 
latile  than  the  other;  and  fo  only  undergo  a 
more  frequent,  quick,  and  equable  circulation 
through  thefe  veflels. 

Laftly,  if  we  confider  the  great  bulk  of  the  Ce¬ 
rebrum  and  Cerebellum ,  the  Medulla  oblongata ,  and 
the  fpinal  marrow,  compared  with  the  real  folid 
dimenfions  of  the  reft  of  the  body ;  and  obferve 
the  great  number  of  nerves  that  fpring  from 
thence,  and  are  diftributed  through  the  whole  ma¬ 
chine  ;  the  brain  and  fpinal  marrow,  appear  the 
moft  extenfively  neceflfary,  and  fuperior,  curious 
pieces  of  workmanfhip,  fpecimens  of  skill,  and  con¬ 
trivance  of  the  whole  body.  For,  thefe  parts, 
according  to  the  obfervations  of  Malpighi ,  are  the 
bafts  of  the  whole  ftru&ure  in  an  embryo ;  and 
hence  all  the  other  vifeera  proceed;  nor,  indeed,  is 
there  any  part  of  the  body,  which  hath  not  either 
fenfe  or  motion ;  and  all  the  folid  particles  there¬ 
of  are  full  of  nervous  fibres,  interwoven  through 
their  ftru&ure.  Is  it,  then,  abfurd  to  think  that  the 
leaft  veflels,  over  all  the  body,  which  rife  iaft  from 
an  artery,  become  very  like  to  the  moft  minute 
fibres  of  a  nerve,  both  in  magnitude,  the  humor 
they  contain  and  other  properties? 

That  part  of  the  blood,  which  is  lent  to  the 
head  by  the  lateral  arteries,  and  not  employ'd 
in  preparing  fpirits,  is  diftributed  through  the 
Dura  mater ,  the  Cranium  and  Peri  cranium ;  and 
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alfo  to  the  mufcles,  and  other  parts  about  the 
skull.  The  Dura  mater ,  being  the  internal  co¬ 
vering  of  the  skull,  is  the  balls  from  which  thefe 
arteries  fend  their  branches  to  the  bones  of  the 
Cranium ,  and  difperfe  their  fmall  twigs  every 
where  through  the  fame ;  and  thefe,  being  diftri- 
buted  through  the  Diploe ,  betwixt  the  two  ta¬ 
bles,  and  meeting  with  others,  form  fmall  plexus’s, 
that  afford  it  nourifhment,  warmth  and  marrow, 
which  is  feparated  in  the  diploe,  and  promote 
the  growth  and  increafe  of  the  bones,  proportio- 
nably  to  the  increafe  of  the  parts  contained  :  and 
when  this  is  done,  the  blood  returns  again,  by 
the  veins,  with  great  velocity.  I 

After  this,  the  blood,  which  appears  much  like 
that  fent  to  the  head,  in  confiftence,  fluidity  and 
aptnefs  for  motion,  is  drove  into  the  fubcla- 
vian  and  axillary  arteries,  and  thofe  of  the  arms 
and  hands ;  where  it  performs  its  office,  being 
drove  through  the  fmaller  veflels,  by  promot¬ 
ing  agility,  ftrength,  motion  and  heat,  as  well 
as  affording  matter  for  frveat;  for  which  rea- 
fons,  it  muft  flow  quick  through  thofe  parts  : 
and  here,  as  well  as  in  all  other  places,  the  blood, 
which  is  brought  by  the  arteries,  and  ftrained 
through  the  fmaileff  canals,  is  diftributed  to  the 
bones,  marrow,  membranes,  mufcles,  fat,  glands  and 
skin;  where  the  velfels,  becoming  invilibly  fmal), 
return  it  into  the  veins,  which,  gradually  enlarg¬ 
ing,  convey  it  to  thofe  of  the  hands  and  arms, 
the  axillary,  fubclavian.  Vena  cava ,  and  fo  to  the 
heart. 

For  we  muft  obferve,  that  as  at  the  extremi¬ 
ties  of  all  the  fmall  arteries,  fo  here  alfo,  there 
is  a  fort  of  fmall,  glandulous  machine,  or  contex¬ 
ture  of  canals,  from  whence  a  veflei  rifes,  to  re¬ 
ceive  the  humor  there  fecreted,  whether  it  be 
lymphatic,  ferous,  or  of  an  oily  nature  ;  which. 
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being  brought  again  from  thence,  and  poured  a  fe- 
cond  time  into  the  blood,  and  mixing  therewith,  they 
are  both  returned  back  together,  by  the  veins, 
into  the  heart.  This  is  evident  from  hydropical 
cafes,  efpecially  an  Anafarca ,  lymphatic  tumors  of 
the  parts,  upon  making  ligatures  on  the  veins 
thereto  belonging,  fiftulous  ulcers,  Hydatides ,  Phlyo - 
Elena,  the  itch,  and  alfo,  from  the  knots,  like 
bariy -corns,  that  are  very  frequently  found  amongft 
the  fat ;  and  the  like  accidents  happen  in  all  parts 
of  the  body. 

Next,  that  part  of  the  blood,  which  has  a  more 
curious  texture,  is,  as  well  as  the  groffer,  carri¬ 
ed,  by  the  laws  of  hydraulics,  into  the  defending 
trunk  of  the  aorta  ;  and  the  finer  part,  entring 
the  intercoftal  arteries,  and  having  performed 
its  office  with  great  celerity,  is  agitated  and  rati¬ 
fied,  by  attrition,  in  the  intercoftal  mufcles,  by 
means  of  their  conftant  motion,  which  comminutes 
and  ratifies  it  the  more,  but  caufes  its  ftay  there 
to  be  the  fhorter,  and  the  circulation  in  thole 
parts  quicker ;  the  blood,  forced  in  by  the  arte¬ 
ries, -being  inftantly  comprefted  by  the  contraction 
of  the  mufcles,  and  emptying  the  larger  veffels, 
thereby  make  them  readier  to  receive  the  blood 
out  of  the  relaxed  fibres  ;  and  thus  accelerates 
the  motion  of  it  fucceftively  into  the  vein,  called 
Sine  pari,  which  carries  it  into  the  Cava ;  and  fo  it 
again  returns  to  the  heart.  By  the  admirable 
contrivance  of  thefe  veffels,  the  circulation  is,  like- 
wife,  render’d  exceeding  free,  without  any  hindrance 
or  obftacle  from  the  great  quantity  of  blood  in  the 
Vena  cava  ;  for  the  parts  that  difcharge  themfelves 
into  that  vein,  for  inftance,  the  intercoftal  (paces, 
and  the  greater  part  of  the  membranes  placed  in 
the  thorax,  will  not  bear  any  ohftruCtion,  without 
the  greateft  imminent  hazard  of  life  :  and,  for  the 
fame  reafon,  there  is  here  a  free  paffage,  out  of 
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the  arteries  into  the  veins,  which  (hews  the  reafon 
for  the  blood’s  velocity,  and  why  acute  difeafes 
are  fo  frequent  in  thefe  parts. 

After  thefe,  the  phrenic  arteries,  and  thofe  cal¬ 
led  pericardio-diaphragmatic,  receive  the  like  blood 
with  the  intercoftals,  and  the  vertebrals;  which, 
palling  fwiftly  through  them,  is  emptied  into  the 
phrenic  veins,  and  thence  conveyed  into  the  cava ; 
and  thefe,  alfo,  confpire  to  render  the  circulation 
free,  fwift  and  conftant. 

The  Aorta ,  then,  palling  through  the  diaphragm, 
defcends  to  the  loins,  the  abdomen,  thighs,  legs 
and  feet,  after  the  manner  already  mentioned ; 
and  the  blood,  having  there  likewife  performed  its 
office,  it  returns  through  the  veins,  which  are  fur- 
nilhed  with  valves  about  the  lower  parts,  to  fup- 
port  the  weight  thereof  in  the  larger  velfels,  and 
hinder  it  from  prelfing  upon  the  fmaller,  which 
might,  by  that  means,  retard,  and  render  its  re¬ 
ception  out  of  the  arteries  more  difficult;  and 
thereby  occalion  ftagnations,  and  other  ill  effects. 

And  from  the  fame  trunk,  under  the  diaphragm, 
branches  of  arteries  are  diftributed  to  all  the  vi- 
fcera  in  the  lower  belly ;  and  ferve  for  different 
purpofes,  divilible  into  the  preparation  of  chyle, 
and  the  reparation  of  feed  and  urine  ;  having  all  a 
gtandulous  contexture,  wherein  their  a&ion  chiefly 
confifts. 


Chap.  X. 


Of  the  Action  and  Ufe  of  the  Spleen. 

^"jP,  H  E  lituation  of  thefpleen,  its  nearnefs  to 
1  the  celiac  artery,  its  ufe  in  refpect  of  ano¬ 
ther  part,  and  the  tendency  and  motion  of  the 
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fluid  that  flows  from  it,  requires  that  we  fhould 
now  confider  its  ufe  and  action. 

It  is  placed  in  the  left  hypochondrium,  fufpend- 
ed  from  the  diaphragm,  adheres  to  the  left  kidney, 
and  omentum,  and,  in  fome  meafure,  to  the  fto- 
mach.  It  eafily  gives  way,  and  admits  of  a  great 
variety  of  preffures,  and  is  continually  moved  up¬ 
wards  and  downwards,  by  means  of  the  dia¬ 
phragm  and  mufcles  oi  the  abdomen. 

It  receives  pure  arterial  blood,  forced  immedi¬ 
ately  out  of  the  heart,  from  the  firft:  confiderable 
branch  of  the  celiac  artery,  which  rifes  under  the 
diaphragm,  from  the  aorta  :  whilft  the  firft  branch 
fends  out  this  twig,  the  third  branch  often  fends 
three  others,  which  join  it ;  but  fometimes  the  ar¬ 
tery  is  diftributed  from  the  aorta  after  fuch  a  man¬ 
ner,  that  the  liver,  the  pancreas,  the  gut  called 
duodenum,  and  the  ftomach,  are  fupplied  with  ra¬ 
mifications  from  the  fame  veffel  with  the  fpleen  ; 
whence  it  appears,  that  the  blood,  diftributed  to 
all  thofe  parts,  is  of  a  like  kind. 

Thefe  arteries,  which  are  large,  and  much  big¬ 
ger  than  thofe  difperfed  through  the  liver,  as  foon 
as  they  enter  its  fubftance,  are  diftributed  through 
the  whole  body ;  the  fpleen  being  divided  into  a 
vaft  number  of  fmall  branches,  that  terminate  in 
fmall  tubes,  which  are  fo  joined  together,  as  to 
appear  like  fmall  glands,  and  vanifh  every  where 
about  the  extremities  of  the  fplenic  vein. 

Comparative  anatomy  in  men,  oxen,  fheep, 
moles,  hedghogs,  and  morbid  bodies,  where  this 
part  abounds  with  ftrong  tubercles,  as  alfo,  the 
appearance  of  the  fame,  when  macerated,  render 
it  not  improbable,  that  the  extremities  of  its  ar¬ 
teries  degenerate  into,  and  compofe  glands.  And 
though  the  artificial  way,  of  filling  thefe  veflejs  by 
injection,  teaches  us,  that  there  is  a  direft  paffage 

out 


of  PHYSIC 


out  of  the  arteries  into  the  veins  ;  yet  the  extremi¬ 
ties  of  all  the  arteries,  in  the  fubftance  of  the  fpleen, 
feem  not  to  terminate  after  the  fame  manner, 
but  confiderably  different  from  one  another;  which, 
notwithstanding,  cannot  be  demonftrated  to  the 
eye,  by  reafon  of  the  crifpy  tendernefs  of  the  ex¬ 
tremities  of  thofe  veffels. 

It  is  evident,  however,  that  the  ftru&ure  of 
thefe  parts  is  the  fame,  as  that  of  all  others  in 
the  body,  where  lecretion  is  performed  ;  yet  there 
is  no  common  veffels  fent  out  of  the  fubftance  of 
the  fpleen :  it  farther  appears,  that  the  lympha¬ 
tics,  which  are  found  there  upon  the  whole  exter¬ 
nal  membrane,  pafs  only  betwixt  the  two  mem¬ 
branes  of  the  fpleen,  and  alfo,  here  and  there 
from  the  fplenic  artery,  are  fewer  in  men  than 
other  creatures  ;  nor  do  they  rife  from  the  inward 
fubftance  of  the  fpleen,  and  the  extremities  of  the 
arteries,  but  from  thofe  veffels  which  ferve  to  nou- 
rifh  the  fubftance  of  the  fpleen. 

And  ftnee  comparative  anatomy  teaches  us,  that 
the  like  ftrufture  is  obfervable  in  moll  brutes,  it 
is  very  probably,  the  fame  in  men’s  bodies,  though 
not  here  fo  eafily  demonftrated  to  the  eye ;  fuch, 
however,  it  is  in  calves,  &c.  The  fplenic  vein, 
which  is  very  large,  as  foon  as  it  enters  its  fub¬ 
ftance,  fending  branches  every  way  throughout  the 
whole  of  it,  hath  very  apparent  perforations  ; 
and,  being  diftributed  further,  almoft  difappears 
about  the  extremities  of  the  arteries,  as  does  like- 
wife  the  nerve  ;  whence  it  is  manifeft,  that  this 
vein  is  fill’d  both  by  the  extremities  of  thole  vef¬ 
fels,  and  the  larger,  lateral  perforations,  and  fo 
draws  in,  by  its  extreme  venous  inofculations,  th© 
blood  return’d  from  that  glandulous  fubftance ; 
and  that,  through  thofe  great  orifices  in  the  venous 
finus,  it  admits  that  liquor  which  may  be  there 
evacuated  from  the  adjacent  receptacles  >  the  whole 
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fubftance  of  the  fpleen  being  clofely  compared 
and  held  together,  by  ftrong,  tranfverfe  fibres. 

If,  when  the  fpleen  is  well  walked,  air  be  blown 
into  it,  whilft  the  fplenic.  vein  remains  very  clofely 
tied,  it  will  be  difperfed  throughout  the  fame,  and 
difcover  the  whole  fubftance  thereof  to  be  porous, 
and  full  of  cavities  which  communicate  with  each 
other ;  and  if,  then,  the  artery  be  alfo  tied,  and 
the  fpleen  dried  in  the  air,  befides  arteries,  veins 
and  nerves,  abundance  of  empty,  diftind  cells 
will  appear,  confining  of  membranes  ftanding  in 
an  erect  pofture,  very  different  both  in  fize  and 
fhape ;  which  alfo  manifeftly  communicate  with 
one  another,  and  with  thofe  lateral  perforations 
in  the  fides  of  the  veins. 

The  fides  of  the  membranes,  which  form  the 
fore-mentioned  cells,  are  furnifhed  with  fmall  ar¬ 
teries,  and  a  great  number  of  little,  foft,  white 
fubftances,  of  an  oval  figure,  difperfed  through 
thofe  membranous  fubftances,  that  appear  likeglan- 
dulous  clufters ;  and  though  they,  in  every  fenfible 
refpect,  refemble  glands,  yet  Ruyfche  takes  them 
for  the  pulpous  extremities  of  the  fnlall  arteries, 
mutually  interwoven  with  one  another :  thefe, 
however,  by  retarding  and  obftru&ing  the  quick 
motion  of  the  blood,  may  give  its  parts  a  different 
motion  and  coalition,  and  thus  tranfmute  and  al¬ 
ter  the  temper  and  difpofition  thereof. 

The  fpleen  is  alfo  furnifhed  with  a  great  number 
of  large  nerves,  but  it  hath  fear ce  any  fenfible 
motion;  nor  is  it  endowed  with  any  confiderable  de¬ 
gree  of  feeling;  exquifite  fenfe  being  not  here  re¬ 
quired  :  it  is,  therefore,  very  probable,  that  the 
tubes,  which  are  contained  in  its  fubftance,  con¬ 
vey  a  s  peculiar  kind  of  juice  thereto,  and  mix  it 
with  the  venous  fluids;  or  give  the  blood  a  new  di¬ 
fpofition  or  quality,  before  it  pallia  into  the  veins. 
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From  hence  it  appears,  that  the  primary  adion 
of  the  fpleen  is,  that  the  arterial  blood,  be¬ 
ing  pure  and  plentifully  ftocked  with  lympha, 
fhould  prepare  that  fubtile  fluid  in  the  fmalleft 
glands,  and  feparate  and  pour  it  out,  through 
their  proper  emilfaries,  into  the  above-mentioned 
cells  ;  and,  perhaps,  alfo  protrude  and  thruft  it 
forwards  into  the  fplenic  vein.  Secondly ,  that  the 
remaining  part  of  the  blood,  being  received  by  the 
final]  capillary  veins,  fhould,  by  them,  be  continued 
into  the  common  fplenic  vein.  Thirdly ,  that  the  reft 
of  the  arteries,  which  cover  and  are  difperfed  thro* 
the  fides  of  the  cells,  there  depoiite  the  blood 
that  is  attenuated  in  the  arteries,  and  well  ftored 
with  lympha,  into  the  open  cavities  of  the  cells,  as 
we  obferve  they  do  in  the  cells  of  the  penis. 
Fourthly ,  we  fuppofe,  that  the  nervous  juice  is 
plentifully  brought  and  laid  down  there,  when  ftis 
mixed  and  continually  fupplied  afrefh.  Fifthly, 
all  thefe  humors,  being  thus  prepared  and  blended, 
and,  in  fome  meafure,  ftagnating,  or  being  re¬ 
tained  for  a  moment,  are,  by  the  joint  force  of 
the  arterial  blood  and  nervous  juice,  as  alfo,  by 
the  contradion  of  the  two  proper  membranes,  the 
cafe  of  the  fpleen,  and  the  conftridion  of  their 
fibres,  here  very  numerous  ,*  like  wife,  by  the 
agitation  and  motion  of  the  diaphragm,  mufcles, 
veffels  and  vifeera  of  the  abdomen,  preffed  toge¬ 
ther,  mixed  and  attenuated,  as  in  the  fubftance  of 
the  lungs. 

For  which  reafons,  the  blood  being  thus  atte¬ 
nuated,  fubtiliz’d  and  render’d  fluid,  and  abound¬ 
ing  alfo  with  lympha  and  fpirits,  will  not  eafily 
coagulate,  being  intimately  mixed,  nor  fall  into 
heterogeneous  parts.  And  thus  the  judicious 
Eoerhaave  fuppoies  the  blood  becomes  of  a  red 
purple  color,  before  ’tis  forced  out  into  the  large 
fplenic  vein.  v 
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But  fince  the  fpleen,  to  the  fenfe  of  tail,  appears 
of  a  fweet  mucilaginous  nature,  it  may  be  fuppo- 
fed,  that  the  chief  alteration  the  blood  receives 
herefrom,  is  that  the  volatile,  oily  part  thereof, 
being  fheathed  by  the  mucilaginous  ones,  may, 
by  the  force  of  compreffion,  attrition  and  commi¬ 
nution,  as  before  mentioned,  together  with  the 
nervous  juice,  which  is  of  a  like  fweet,  oleogi- 
nous  and  balfamic  nature,  be  fo  much  exalted, 
fubtiiiz’d  and  ratified,  that  acquiring  this  pre¬ 
dominant  quality  ;  and  the  parts  of  it,  when 
thus  alter’d,  being  prefled  into  the  fplenic 
vein,  and  thence  conveyed,  by  the  Vena  Porta,  to 
the  liver,  will  be  render’d  more  fit  to  yield  a  bile- 
ous,  bitter  fubftance ;  fince  it  is  oblerved,  that 
fweet  things,  even  in  the  ftomach,  are  eafily  turned 
into  bitters :  much  more  rauft  this  happen  in  the 
liver,  where  the  particular  office  of  the  part,  is  to 
yield  and  prepare  fuch  a  bitter  fluid,  to  be  convey¬ 
ed  to  the  inteftins,  where  it  exalts  the  digeftion  of 
the  chyle,  and  lays  the  firfl:  foundation  of  fanguifi- 
cation. 

It  being  then  very  probable,  that  this  is  the  ufe 
and  office  of  the  fpleen,  we  may  obferve,  that  it 
wants  no  proper  excretory  veflel,  to  convey  the  hu¬ 
mor  thus  prepared,  as  the  other  vifcera  have  ; 
but  the  whole,  thus  mixed  and  fubtiliz’d,  is  pro¬ 
truded,  by  the  force  of  circulation,  into  the  fple¬ 
nic  branch  of  the  Vena  Porta. 

Whence  it  appears,  that  no  advantage  from  all 
this  a&ion  of  the  fpleen,  accrues  to  the  part  it 
felf:  but  fince  all  the  humor,  thus  prepared,  is 
conveyed,  by  the  Vena  Porta ,  to  the  liver,  it  fol¬ 
lows,  that  the  ufe  of  the  fpleen  is  to  aflifi:  the  li¬ 
ver;  and,  confequently,  what  that  is  will  more  fully 
appear,  by  confidering  the  pffice  and  effects  of  the 
liver, 
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Many  things,  othcrwife  very  obfcure,  may  be  ea- 
fily  explained  from  what  hath  been  obferved  of  the 
fpleen  Hence  we  know  the  defign  of  its  fftuation,, 
bulk,  and  vicinity  to  the  heart  and  liver,  pendulous 
pofture,  and  loofe  connexion ;  with  the  a&ion  of  the 
adjacent  parts  thereon. 

Hence  we  alfo  ledrn,  the  reafon  of  the  fftuation, 
origin,  and  capacity  of  the  fplenic  artery;  why,  when 
the  fpleen  is  cut  away,  a  creature  is  more  falacious 
than  ufual,  and  how  long  this  effect  will  laff,  from  con- 
fidering  the  fftuation  of  the  fpleen;  why,  when  the  fpleen 
is  cut  out,  the  creature  often  makes  water-  which  appears 
from  the  fftuation  of  the  venal  artery ;  from  hence  it 
is  likewife  manifeft,  why  fuch  a  creature  is  very  vora¬ 
cious;  regard  being  had  to  the  celiac  artery hence 
alfo  wre  may  conceive,  why,  in  a  few  days  after  this 
operation,  the  creature  is  fubjed  to  an  eructation  of 
wind,  vomiting  and  loathing;  for  this  becomes  evident, 
from  the  fame  obfervations,  and  the  fftuation  of  the 
ftomachic  and  fplenic  nerves. 

It  farther  appears,  why  the  right  hypochondrium 
fwells,  and  the  liver  increafes,  upon  the  lofs  of  the 
fpleen  ;  as  alfo,  why  fplenetic  and  hypochondraic  per- 
fons  are  attended  with  all  the  fymptoms  mentioned ; 
why  they  are  pale,  and  why  fo  fubjeCt  to  laughter. 

We  may  then  reafonably  ask,  whether  the  fpleen 
be  formed  only  to  make  a  due  balance,  or  preferve  the 
fymmetry  of  the  body  ?  whether  it  is  an  ufelefs  load, 
and  an  overfight  in  the  formation  of  animals  ? 
whether  it  ferves  as  a  fink,  or  receptacle  for  the  black 
filth  of  the  blood  ?  whether  it  be  the  caufe  and  fource 
of  vital  heat,  to  anin^ate  and  invigorate  the  aCtion  of 
the  ftomach  ?  whether  it  be  the  feat  of  luxury  and 
venery,  both  waking  and  deeping?  whether  its  diftem- 
pers  prove  a  damp  to  venery,  or  caufe  fterility  ?  whe¬ 
ther  the  pleafure  of  deep  confifts  herein,  or  reft  be  pro¬ 
moted  by  it?  orlaftly,  whether  the  antients,  with  more 
juftice,  afligifd  it  as  the  caufe  of  laughter,  joy  and 
mirth?  Thefe  dreams  all  vanifh  at  the  fight  of 
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Malpighi's  obfervations  of  this  part;  nor  is  it  more  pro¬ 
bable,  that  the  fpleen  drinks  up  the  nerves  bellowed 
thereon,  and  diftributes  its  own  fubftance,  thefpirits, 
there  prepared;  or,  that  the  whole  mafs  of  blood  Ihould 
receive  from  hence  more  than  a  general  perfe&ion. 
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Chap.  XI. 


Of  the  Ule  Adtion  0/"  Omentum, 

WHILST  the  blood,  prepared  in  the  whole 
fubftance  of  the  fpleen,  is  at  length  dis¬ 
charged ,  by  Several  venous  veffels,  into  the  great 
Splenic  branch,  to  be  conveyed,  through  the  Vena  Por¬ 
ta,  into  the  liver;  other  venous  blood,  conveyed 
from  the  omentum,  by  its  proper  velfel,  is  conftantly 
mixed  therewith,  in  its  palfage  thither. 

If  we  confider  the  connection.  Situation,  ftrubture, 
infertion,  and  tenuity  of  the  omentum,  which  is 
like  a  fpider’s  web,  or  the  fineft  Silk,  according  to 
Malpighi ;  and  compare  it  with  what  hath  been  dis¬ 
covered  by  anotomical  induftry,  employed  about  the 
various  bodies  of  brutes,  we  Shall  find,  that,  from 
the  arteries  of  the  omentum,  diftributed  into  mofi  cu¬ 
rious  plexus’s  of  net-work,  through  the  little  mem¬ 
branous  bags  that  contain  the  fat,  and  which  there 
terminate  in  Small  veins,  placed  in  the  fame  order, 
by  means  of  the  lateral  emiffary  veffels,  in  the  fides 
of  thole  little  bags  of  fat,  a  certain  fubtle,  thin  oil 
is  there  feparated,  collected  and  retained ;  till,  at 
la  ft,  this  oil,  thus  collected,  is  expelled  and  forced 
out  of  thefe  bags  into  open  ducts,  which  convey  it 
even  to  the  liver ;  where  ftis  mixed  with  the  blood 
that  comes  thither  from  the  fpleen. 

It  alfo  appears  probable,  that,  by  the  apertures  of 
innumerable  very  Small  veflels,  diftributed  thro’  the 
omentum,  having  membranes  incredibly  thin,  and 
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lying  all  over  the  fuperficies  of  that  part,  an  exhala¬ 
tion,  extremely  fubtle,  and  apt  to  tranfpire,  and  be 
imbibed  again,  infinuates  it  felf  into  the  whole 
omentum,  in  the  form  of  a  Tariffed  vapor;  which,, 
by  the  heat  of  the  belly,  continually  arifes  from 
that  moft  fubtle  dewr,  diftilled  therein,  through  the 
fine  mouths  of  the  exhaling  veftels  ;  by  which  the 
fuperficies  of  all  the  parts,  contained  in  the  abdo¬ 
men,  are  conftantly  kept  warm  and  moift ;  and  this 
humor  is  juftly  faid  to  be  moft  fubtle  and  volatile,  as 
we  may  learn  from  its  nature  and  origin,  and  the 
fcent  upon  opening  the  abdomen,  as  well  as  from 
the  perpetual  confumption  and  reftoration  of  it. 

But  fince  the  omentum,  in  man,  is  not  obferved  to 
have  any  other  excretory  velfel,  except  two  veins,  cal¬ 
led  Epiploica ,  right  and  left,  it  is  very  probable,  that 
all  the  blood  of  this  part,  being  well  impregnated 
with  lympha  and  oil,  is  wholly  conveyed  to,  and  mix¬ 
ed  with,  the  blood  that  flows  to  the  liver;  from 
whence  we  may  gather  the  reafon,  why  the  caul  grows 
fo  big  and  fat,  in  bodies  which  live  at  reft ;  and  why, 
on  the  contrary,  it  becomes  lean  in  thofe  ufed  to 
great  exercife;  its  veffels  being  then  rather  filled  with 
water  than  oil ;  alfo,  why,  in  lean  and  hydropic 
perfons,  its  veftels  are  diftended  with  a  thin  ferum  ; 
and,  laftly,  we  fee,  that,  as  the  motion  is  greater, 
fo  there  is  a  greater  quantity  of  oil  required,  and  for¬ 
ced  towards  the  fplenic  branch.  We  may  further 
obferve,  that  the  omentum  clofely  adheres  to  the  vif- 
cera,  which  are  aimoft  quite  devoid  of  fat. 

With  the  blood,  coming  from  the  omentum,  that 
is  mixed  which  returns  from  the  ftomach,  by  the  veins 
called  Vena  breves ,  the  left  Gaftro-epiploica ,  the  greater 
gaftric,  the  right  Gaftro-epiploica ,  and  that  from  the 
pylorus  ;  which  blood  is  deprived  of  the  lympha,  they 
difcharged  into  the  cavity  of  the  ftomach,  and  is, 
therefore,  alfo  mixed,  in  feveral  places,  with  the 
blood  returning  from  the  omentum  ;  yet,  perhaps,  it 
may  bring  along,  with  it  a  great  part  of  that  moft: 
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fubtle  fluid,  received  from  the  abforbent  veffels  of  the 
ftomach,  made  out  of  the  fineft  portion  of  the  ali¬ 
ment  ;  fmall  branches,  likevvife,  from  the  pancreas, 
and  the  internal  hemorrhoid-vein,  here  depofite  their 
blood,  which  is,  perhaps,  a  little  fharper  than  the  reft* 

Laftly,  all  the  blood,  which  was  carried  to  the  me- 
fentery  and  inteftins,  by  the  upper  and  lower  rae- 
feriteric  arteries,  having  there  performed  its  office, 
returns  into  the  mefenteric  veins,  and  is  at  laft  mix¬ 
ed  with  all  thele  humors,  before  they  enter  the  li¬ 
ver;  and  this  laft  wants  the  lympha,  difeharged  into 
the  inteftins-;  but,  being  again  fumifhed  with  a  thin 
bile,  lympha,  and,  perhaps,  a  part  of  the  chyle,  it 
fuppiies  the  liver  with  matter,  not  unfit  to  join  with 
the  juice  of  the  fpleen,  and  make  bile. 

The  blood,  therefore,  which  immediately  flows, 
through  the  Vena  Porta:,  into  the  liver,  is  fluid,  atten¬ 
uated,  and  well  impregnated  with  fpirits,  a  thin  lym¬ 
pha  and  bile ;  and  fo,  partly  by  the  affiftance  of  ref- 
piration,  which  is  here  ftrong,  and  partly  by  the  weak¬ 
er  force  of  blood  prefling  on  every  fide,  thefe  feve- 
ral  humors,  fqueezed  from  different  parts,  are,  by 
that  means,  well  mixed  together,  in  the  large  cavity 
of  the  Vena  Port£y  where  they  meet,  whence  they  be¬ 
come  fitter  to  pafs  through,  and  fecrete  in,  the  veins. 

All  we  (hall  further  fay  of  the  action  of  the  omen¬ 
tum,  is,  that  it  not  only  ferres  to  keep  the  parts  of 
the  abdomen  warm,  moift  and  ilippery,  that  they  may 
eafily  move  upon  one  another,  without  much  rubbing 
or  fretting ;  but  that  it  feems  to  be,  in  a  great  meafure, 
repository  of  oily  parts,  to  fupply  the  deficiency  of 
fuch  particles  or  fubftanees  in  the  blood,  when  wafted 
or  confumed  by  vehement  exercife,  want  of  aliment, 
or  ill  digeftion.  And  if  the  fpleen  happens  to  be  de¬ 
ficient  in  performing  its  office,  by  attenuating  and 
exalting  the  fweet,  foft,  and  oily  parts  of  the  blood, 
which  fupply  the  liver  with  proper  matter  for  the 
preparation  of  bile;  the  omentum,  being  ftocked  with 
a  fufficient  quantity  of  a  fubtle,  oily  fubftance,  may 
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in  fome  degree  make  good  that  deficiency,  till  its 
itock  be  exhaufted. 


Chap.  XII. 

Of  the  Action  and  Ufe  of  the  Liver. 

TH  E  Vena  Porta,  compofed  of  the  branches  of 
fo  many  veins,  that,  joining  into  a  iingle  tube 
tending  upwards,  enters  the  liver,  about  the  middle 
of  its  hollow  fuperficies,  betwixt  the  tubercles,  or  pro^ 
tuberances,  called  nvA*i,  gates;  and,  having  prefent- 
ly  acquir’d  a  firm,  fibrous  coat,  like  thofe  of  an  ar¬ 
tery,  which  ferves  for  a  (heath,  it  becomes  ftronger, 
and  forms  a  large  finus ;  into  which  this  compound 
humor  being  driven  together,  collected  and  retarded, 
it  is,  by  the  proper  motion  of  its  concourfe,  and  the 
a&ion  of  refpiration,  equally  mixed  and  divided  into 
more  homogeneous  parts. 

But  then,  it  foon  lofes  the  nature  of  a  vein  and 
finus,  and,  being  divided  into  five  branches,  and 
afterwards  into  abundance  of  lefs  ones,  it  is  diftributed 
to  every  part  of  the  liver;  fothat,  at  length,  they  every 
where  become  invilible,  and  compofe  the  principal 
part  of  the  fubftance  of  the  liver. 

Next,  the  hepatic  artery,  riling  from  the  left 
branch  of  the  celiac  artery,  and  entering  the  liver 
near  the  above-mentioned  protuberances,  inferts  it 
felf  into  the  fubftance  of  the  acquir'd  coat  of  the 
Porta ,  being  diftributed  through  it,  divided  into  the 
fineft  capillaries  imaginable,  and  touching  every  mi-? 
nute  part  thereof ;  which  it  not  only  does  to  the 
coat,  but  all  the  other  parts  ;  and  thus  it  ferves  as  a 
coat  hereto,  although,  that  (landing  not  in  need  of 
fo  thick  an.  one,  it  does  not  intimately  penetrate  the 
greater  veffels  thereof.  To  thefe,  ai^e  added  two 
others  from  the  diaphragm,  and  the  Ligamentum 
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fufpenforium ,  their  branches  being  inferted  with  the 
former ;  and,  laft  of  all,  they  are  joined  by  others 
from  the  cyftic  arteries. 

The  Vena  cava,  tending  upwards  towards  the  di¬ 
aphragm,  and  infinuating  it  felf  into  the  gibbous 
part  of  it,  there  receives,  through  diftinct  perfora¬ 
tions,  three  large  branches  from  the  liver,  and  a 
great  many  other  lefs  ones  ;  which,  being  compofed 
of  innumerable  fmall  twigs,  difperfed  through  the 
whole  fubftance  of  the  liver,  at  laft  bring  hither 
all  the  blood  conveyed  to  the  liver,  by  the  Ve¬ 
na  Porta;  though  thefe  branches  feem  lefs,  both  in 
number  and  fize,  than  thofe  of  the  Porta. 

Wherever  the  extremities  of  thefe  two  laft  menti¬ 
oned  veins,  meet,  they  become  fo  fmall,  that  they 
appear  to  terminate  in  a  wonderful  fine  fubftance, 
twifted  up  in  bundles ;  where  diftind  glands  feem  to 
be  formed,  compofed  of  inviftble  velfels  that  fe- 
parate  from  one  another,  much  like  thofe  which 
are  called  Ample  glands ;  thefe,  united,  form  fmall 
lobes,  which,  joined  together,  make  large  ones;  and, 
that  the  fubftance  of  the  liver  is  thus  compofed,  ap¬ 
pears  from  obfervations  made  on  infects,  filh,  quadru¬ 
peds  and  birds,  the  growth  of  the  liver  in  fuch  crea¬ 
tures,  and  difeafesof  the  part,*  thefe  obfervations  areal- 
fo  further  confirmed  by  injections  and  the  naked  eye. 

In  all  the  places  mention’d,  or  about  thefe  glands, 
there  appears  a  fmall  tube,  whofe  rile  and  origin 
from  the  glands,  is  inviftble:  this  following  all  the  ra¬ 
mifications  of  the  Porta ,  and  being  covered  and  in¬ 
volved  in  the  fame  tegument,  adheres  fo  firmly 
thereto,  that  it  can  fcarce  be  feparated ;  and  ftill 
grows  larger  and  larger,  by  the  addition  of  other 
twigs,  of  the  fame  kind:  and,  at  the  laft,  ends  in  one 
great  tube,  at  the  trunk  of  the  Vena  Porta,  called 
Pcrus  hepaticus ,  or  the  hepatic  dud ;  wherein  is  con- 
ftantiy  difeharged,  and  receiv’d  a  humor,  very  dif¬ 
ferent  from  blood,  term’d  hepatic  bile. 
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If  we  confider  the  fabric  of  the  Vena  Porta,  Cava, 
and  Porus  hepatkus,  together,  with  the  motion  of  the 
humors,  forced  into  the  Vena  Porta ;  the  nature  of 
the  humor  in  the  Porus  biliarius ,  or  hepaticus ;  and 
the  feveral  anatomical  experiments  that  have  been 
made  by  ligatures,  cutting  the  veffels,  and  collecting 
the  bile,  it  appears  very  evidently,  that  a  humor, 
feparated  in  the  glands,  is  conveyed,  through  the  Po¬ 
rus  biliarius,  out  of  the  liver;  and,  that  the  blood, 
brought  thither  by  the  Vena  Porta,  is  carried  by 
the  Vena  cava,  towards  the  heart. 

And  the  fame  is  more  clearly  illuftrated,  by  the  dir 
ftrrbution  of  the  hepatic  nerve,  which  accompanies 
this  and  the  Vena  Porta ,  through  all  its  diyifions. 

In  men,  the  Vefeca  feliea,  or  gall-bladder,  which  is 
of  an  oval  figure,  adheres  to  the  cavity  of  the  liver; 
it  is  interwoven  with  innumerable  velfels,  almoft  of 
every  kind  :  his  large,  and  terminates  in  a  crook¬ 
ed  canal,  all  wrinkled  on  the  infide,  and  like  a  repe¬ 
rtory  ;  the  neck  of  it  riling  narrow  and  higher  than 
the  bottom ;  being  continued  it  is  joined  with  the 
Porus  hepaticus,  and  meets  it  at  acute  angles  ;  when 
both  unite  and  make  a  common  dud,  larger  than  either 
of  the  former.  This  common  dud,  defeending  ob¬ 
liquely,  penetrates  the  external  coat  of  the  duodenum, 
making  an  acute  angle  therewith ;  and,  defeending 
betwixt  this  and  the  other,  it  perforates  that  ;  but, 
proceeding  betwixt  it  and  the  third,  for  a  conlidera- 
ble  fpace,  it  difcharges  it  felf,  through  a  round  aper¬ 
ture,  into  the  cavity  of  the  gut;  whence  it  appears, 
that  the  bile  cannot  at  all  times,  and  in  every  cafe, 
flow  into  it  from  the  liver;  but,  only  when  the  in- 
teftins  are  relaxed,  and,  by  no  means,  when  they 
are  greatly  diftended. 

If  wehydroftatically  confidertheftrudureof  the  liver, 
and  compare  the  refui t  with  what  hath  been  already  faid 
thereof,  it  will  evidently  appear,  that  a  humor  is  carried 
into  the  inteflins,  from  every  part  of  that  vifeus,  as 
well  as  from  the  gall-bladder,  by  a  natural  force,  in 
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the  place  where  the  chyle,  firft  difcharged  out  of  the 
ftomach,  is  detained ;  which  is  manifeft,  firft,  becaufe 
fometimes,  when  the  gall-bladder  is  wanting,  it  is 
fupplied  by  many  fmall  receptacles  of  the  bile,  form¬ 
ed  of  excretory  bilious  tubes  united;  from  whence  the 
bile  is  conveyed  into  the  duodenum,  by  a  great  num¬ 
ber  of  fmall  canals. 

We  find  alfo,  by  experiments,  that  there  is  an  open 
and  ready  paffage,  from  the  cavity  of  the  gall-blad¬ 
der,  into  the  liver,  the  Porus  biliarius ,  and  inteftins ; 
and  alfo,  through  the  liver,  from  the  Porus  hepati- 
cus ,  into  the  gall-bladder,  the  cyftic  du<ft,  and  the 
guts ;  and  again  out  of  the  hepatic  du<ft,  into  that  of 
the  gall-bladder,  and  on  the  contrary.  Comparative 
anatomy  hath  informed  us,  that  fometimes,  in  horfes, 
the  gall-bladder  hath  been  wanting;  that,  at  others  the 
hepatic  dud  hath  difcharged  its  humor  into  the  bot¬ 
tom  of  the  gall-bladder :  we  know,  likewife,  from 
anatomy,  that  the  hepatic  liquor  is  very  different 
from  the  bile,  contained  in  the  gall-bladder;  from 
whence  it  appears,  that  the  hepatic  liquor  naturally 
tends  downwards,  and  fometimes  into  the  Vefica  f el- 
lea;  fometimes  it  flows  back,  through  the  liver,  into 
the  Vena  cava,  and  all  over  the  body ;  the  hepatic 
bile,  fometimes  ftagnating  in  the  gall-bladder,  ac¬ 
quires  the  fame  nature,  with  that  in  the  bladder; 
fometimes  a  bitter  fubftance  is  formed  in  the  glands, 
placed  in  the  membrane  of  the  bladder,  fed  by  the 
cyftic  arteries,  as  in  the  membrane  in  the  cavity 
of  the  ears ;  and  laftly,  is  afterwards  mixed  with 
the  hepatic  humor,  flowing  back,  in  the  bladder :  all 
which  particulars  are  further  confirmed  by  G!iJfony 
Verheym ,  and  Peralt,  who  have  difcovered  fmall,  nu¬ 
merous  canals,  running  from  the  liver  and  hepatic 
du<ft,  inferted  into  the  gall-bladder,  and  per¬ 
petually  depofiting  their  humor  therein. 

From  what  hath  been  hitherto  faid,  we  may  con-» 
elude,  Firft,  that  the  hepatic  artery  is  very  ferviceable, 
contributing  to  the  continuance  of  life,  nourifh-* 
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meat  and  heat,  to  force  forwards  the  hepatic  humors, 
as  well  as  to  feparate  and  expel  them  ;  and  therefore 
it  is  wonderfully  diftributed  through  the  moft  fubtile 
and  external  membrane  of  the  liver;  that  lymphatics, 
which  arefirft  invilible,  but  afterwards  become  confpi- 
cuous,  proceed,  in  great  abundance,  from  every  part 
of  the  liver,  which  terminate  not  in  the  Vena  Porta , 
but  the  receptacle  of  the  chyle ;  that  there  are  veins  to 
receive  the  fuperfluous  blood  from  the  hepatic  artery, 
and  convey  it  into  part  of  the  Vena  azygos,  below  the 
diaphragm  ;  that  all  the  vifcera  of  the  abdomen, 
which  aftift  in  chylification,  the  fpleen,  omentum, 
ftomach,  pancreas,  mefentery  and  inteftins,  ferve  the 
liver,  by  fending  blood  thereto,  after  it  has  buffered  great 
alterations  in  thofe  feveral  parts ;  that  veins  may  be 
changed  into  arteries,  or  veflels  like  thereto,  in  fabric 
(ize,  and  ufe ;  that  fecretion  may  be  made  from  venal 
blood;  that  blood,  drove  from  the  heart,  may  be 
twice  venal,  and  as  many  times  arterial,  before  it  re¬ 
turns  to  the  heart  again ;  that  the  humors  pafs  through 
the  liver  very  (lowly ;  and,  that,  therefore,  the  litu- 
ation  and  connection  of  the  liver,  is  moft  commodi¬ 
ous  under  the  diaphragm ;  that,  in  thofe  who  ufe  but 
little  aCtion,  dime,  (tones,  worms  and  other  filth  may 
eafily  be  generated  about  this  vifcus,  and  occafion  ob- 
ftructions,  and  many  other  diftempers ;  that  the 
fpleen  is  wholly  defign^d  to  be  ferviceable  to  the  li¬ 
ver,  in  preparing  the  bile ;  whence  there  is  fo  great 
a  refemblance  in  every  circumftance,  betwixt  both,  in 
refpeCt  of  health  and  ficknefs;  that  the  matter  of 
the  bile,  as  appears  by  chymical  analyfis,  is  diffe- 
rent  from  that  of  all  the  other  humors ;  that  there 
is  a  fort  of  fimilitude,  betwixt  the  finus  of  the  Vena 
Porta ,  and  that  of  the  heart;  betwixt  the  five  branch¬ 
es  of  it,  and  the  arteries  riling  from  the  ventricles 
of  the  heart ;  that  there  is  here  a  particular  manner  in 
the  bloods  circulation,  from  what  happens  in  the  reft 
of  the  body;  that  there  is  nogreater  difficulty  to  bemet 
with,  in  curing  diftempers,  than  in  thefe  belonging 
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to  this  part ;  that  there  is  not  fo  great  a  con¬ 
currence  of  vifcera,  veffels,  humors  and  caufes, 
to  prepare  any  other  fluid  in  the  body,  as  there  is 
to  produce  the  bile;  it  follows,  that  it  is  the  rhoffc 
ufeful,  univerfai  and  efficacious  medium,  in  affimila- 
ting  and  changing  a  foreign  humor,  into  a  ftate  pro¬ 
per  for  the  body :  bile,  therefore,  is  not  an  excre¬ 
ment,  but  a  neceflary  and  natural  humor,  of  which 
there  are  two  forts;  laftly,  it  appears,  that  the  liver 
helps  to  prepare  the  chyle  as  well  as  the  blood* 

To  thefe  obfervations  and  conclufions,  we  may  add, 
thft  nature  hath  well  provided  againft  any  bad  acci¬ 
dents,  that  might  befal  this  part  in  performing  its 
office;  for,  Firfl,  as  the  fubftance  of  the  liver  is  fo 
very  tender  and  foft,  the  force  of  arterial  puliation 
would  have  been  too  violent  for  its  texture;  befides, 
there  are  alterations,  previoufly  neceffary,  to  be 
made  in  the  blood,  as  it  circulates  through  the  velfels 
hereof.  Secondly ,  the  coat  is  encompafled  with  an  ar¬ 
tery,  whole  pulfation  muft  needs  comprefs  the  branch¬ 
es  of  the  Porta ,  and  protrude  the  blood ;  now,  this 
motion  might,  otherwife,  have  been  too  flow,  and  have 
wanted  fufficient  force  to  carry  it  forwards.  ‘Third* 
ly,  the  pulfation  of  the  hepatic  artery,  not  only  pro¬ 
trudes  the  blood  in  the  Porta ,  but  retards  the  too 
quick  defcent  of  the  bile,  through  the  DuElus  hilt  a - 
riury  contained  in  the  Vagina  Porta •  which,  being 
thus  kept  back,  may  prevent  the  too  eafy  reception 
of  that  humor  from  the  glands,  before  it  is  fuffici- 
ently  prepared  and  digefted.  Fourthly ,  the  branches 
of  the  Vena  cava ,  being  lefs  in  number  and  bulk 
than  thofe  of  the  Vena  Porta,  prevent  the  too  quick 
paflage  of  the  humor  through  the  glands,  by  not  re¬ 
ceiving  and  admitting  them  too  fall:  and  eafily,  left, 
being  crude  and  digefted,  they-lhould  not  befit  for 
fecretion  ;  becaufe  too  little  comprefi'ed  and  ground, 
by  the  arterial  force,  and  immediately  paffing  into 
the  Cava. 
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It  is  neceffary,  that  the  blood  (hoiild  not  flow 
too  fail  through  the  liver,  becaufe  time  feeins  requi- 
fite  tQ  the  preparation  of  the  bile  ,•  and  therefore 
perhaps  the  liver,  as  well  as  the  fpleen,  ads,  in  feme 
meafure,  by  a  proper  and  natural  fermentation  and 
digeflion,  as  well  as  attenuation  and  percolation  ; 
fo  great  a  change  being  here  wrought  in  the  na¬ 
ture  of  the  humors. 

From  all  that  hath  been  obferved,  it  appears  that 
the  liver  is  the  chief  inftrument  of  chyliflcation  and 
fanguification  $  the  bile  it  feparates,  perfecting  the 
chymus  prepared  in  the  ftomach,  and  diluting  the  chyle 
further,  by  its  lymphatics  in  the  receptacle  of  chyle  * 
and  that  it  not  only  thus  early  lays  the  foundation 
of  further  improvements  in  the  chyle,  but,  by  com¬ 
municating  its  bitter  tindure  to  the  blood,  helps 
to  preferve  and  continue  its  mixture. 

Again,  it  appears  to  be  the  chief  inftrument  of 
fanguification,  flnce  ail  the  vifcera  in  the  abdomen, 
are  fubfervient  to  it,  and  afford  their  feveral  ingre¬ 
dients  for  fo  grand  a  preparation,  and  ufeful  a  mix¬ 
ture.  It  further  feems  to  be  a  principal  agent  in 
fanguification,  flnce,  in  an  Embryo ,  the  nourifhment, 
from  the  maternal  blood,  is  firft  depofited  in  the  Ve¬ 
na  Porta,  and  thereby  conveyed  to  the  liver;  and, 
pafling  through  that,  into  the  Cava ,  the  firft  drop  is 
flopped  and  perceived,  being  gradually  colleded  in 
the  heart,  or  PunBum  [aliens,  before  that  is  yet  able 
to  protrude  it  forwards. 


Chap.  XIII. 

Of  the  Aftion  and  U Ce  of  the  Kidneys. 

TH  E  kidneys  have  fo  convenient  a  fituation  and 
connedion,  that  they  are  affifted  by  the  motion 
and  pteffure  of  the  circumjacent  parts,  to  difcharge 
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the  excrements  of  the  vifcera;  efpecially  the  right  one, 
which  is  moft  advantagioufly  feared  ;  both  being  de¬ 
fended  by  the  membrane  of  the  Peritoneum,  expand¬ 
ed  about  them,  and  alfo  by  the  harder  fat,  wherein 
they  are  included. 

They  receive  the  glands  that  reft  on  their  top,  but 
inclining  towards  their  cavity ;  from  which  rule 
they  feldom  vary ;  but  feldom  have  the  fame 
form  or  magnitude  ‘in  different  perfons.  They  are 
fupplied  with  one  or  more  conftderable  branches,  from 
the  defcending  trunk  of  the  aorta ;  and  then,  hav¬ 
ing  obtained  another  membrane,  thefe  are  divided  in¬ 
to  four  or  five  ramifications ;  and  thofe,  again,  into 
abundance  of  leffer  ones ;  and  laftly,  into  ftiil  fmaller, 
which  become  invifible,  and  are  distributed  through 
all  the  fubftance  of  the  kidneys.  Thofe  branches 
of  thefe  arteries,  being  continued  in  a  vermicular  form, 
united  at  their  mutual  concurfions,  and  fepara- 
ting  again,  they  feern  to  form  conglomerate  glands. 
From  the  extremities  hereof,  fmail  redudtory  veins 
feem  to  arife ;  as  alfo,  fmail  pellucid  lateral  tubes, 
which  receive  the  urine  feparated  from  the  arteries, 
and  carry  it  off:  thefe,  united,  form  abundance  of 
varioufly  angled,  pyramidal  bodies,  and  at  laft  end 
in  about  twelve  feveral  fubftances,  called  Papilla, 
which  are  membranous ;  whereinto  a  great  many 
mouths  of  pipes,  every  where,  and  on  every  fide, 
open  obliquely,  both  externally  and  internally. 

The  fubftance  of  the  kidneys,  likewife,  contains  fe¬ 
veral  fmail,  round,  hallow  bodies*,  covered  with 
minute  veffels  on  every  fide,  and  furniftied 
with  veins  and  nerves,  which  reach  to  thofe.  pipes  that 
convey  the  urine,  and  which  feem  to  occafion  moft 
of  diftempers  and  concretions  that  happen  here ;  as  ap¬ 
pears  in  the  kidneys  of  a  fetus.  For  this  reafon,  the 
kidneys  feem  to  perform  their  office  twro  ways,  viz,,  by 
the  larger  glands,  and  the  more  fimple  ones  of  Ruyfche; 
which  is  not  contrary  to  the  cuftom  of  nature  elfe- 
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where,  as  in  the  liver:  butthefe  laft,  upon  more  Arid 
enquiry,  feem  rather  as  Ruyfche  imagines,  the  arteries, 
twifted  and  wreathed  together,  than  glands. 

The  other  part,  of  the  renal  artery,  feems  from  the 
blood  it  contains,  to  fupply  necelfaries  for  the  life,  and 
prefervation  of  the  part,  and  its  natural  heat,  hence 
the  lympha  feems  to  arife,  that  fo  plentifully  returns 
from  the  kidneys ;  not  as  an  excrement,  but,  ufeful 
and  without  any  tail  of  urine,  and  is  difcharged  into 
the  receptacle  of  chyle.  From  thefe  glands,  doubtlefs, 
the  veins  arife,  tvhich  carry  back  the  fuperfluous 
blood ;  for,  the  fmall  capillaries,  fpringing  from  the 
Extremities  pf  the  arteries,  and  colleded  into  great¬ 
er  branches  like  them,  are  at  laft  united  into  Items 
of  an  undetermin’d  number,  that  varioufly  empty  the 
blood  after  it  has  here  perform’d  its  office,  into  the 
Vena  cava. 

The  Papilla  lay  down  the  urine,  brought  thereto, 
into  a  large  cavity,  formed  by  the  expanded  mem¬ 
brane  of  the  Pelvis ,  furnifhed  with  a  foft  fort  of  fat; 
where,  being  collected,  retarded  and  mixed  together 
it  is  drove  further  into  the  ureter,  which  is  formed  of 
the  pelvis,  made  narrower;  and  from  thence  it  is  dif¬ 
charged  into  the  bladder  ;  for  eleven  or  twelve  mem¬ 
branous  canals,  riling  from  the  outlide  of  the  Papilla , 
receive  them  and  the  liquor,  flowing  from  them,  and 
pafs  into  three  great  branches,  which,  uniting  again 
into  one,  form  the  large  Pelvis,  that  terminates  in 
a  thick  and  ftrong  membranous  tube,  furnilhed  with 
veins,  arteries,  nerves,  lymphatic  velfels,  mufculous 
fibres,  and  mucilaginous  velfels,  to  foften  and  rend¬ 
er  the  lides  flippery.  This  velfel  is  called  an  ure¬ 
ter  ;  which  firft  runing  lira  it  downards,  is  foon  bent 
inwards,  and  then  perpetually  runs  under  the  duplica- 
ture  of  the  peritoneum,  at  an  unequal  dilfance  in  diffe¬ 
rent  places,  till  it  be  inferted  into  the  back  part  of 
the  bladder,  about  two  fingers  breadth  from  the  neck 
of  it ;  and  the  two  about  as  far  diftant  from  one  another : 
and,  having  penetrated  the  external  coat,  they  run 
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downwards,  about  the  little  fingers  breadth,  obliquely, 
betwixt  this  and  the  other,  and  then  penetrate  into 
the  cavity  of  the  bladder;  afterwards  defending 
in  a  cylindrical  form,  and  their  fibres  being  produced, 
they  compofea  long,  round  body,  that,  when  the  blad¬ 
der  is  full,  hinders  the  urine  from  flowing  back  into 
the  ureters,  which,  the  bladder  being  then  diftended, 
are,  by  means  of  this  body  deprelfed,  blocked  up, 
and  fo  fiafely  difcharge  the  urine  therein ;  and,  by 
their  fabric,  hinder  it  from  being  any  way  preflfed  back 
into  them  ;  all  which  is  evidently  proved,  by  micro- 
fcopes,  injections,  ligatures,  comparative  anatomy, 
opening  the  dead  bodies  of  thofe  that  were  fubjeCi  to 
diftempers  in  this  part,  and  by  monftrous  kidneys. 

As  for  the  fecretion  of  urine,  that  is  promoted  by 
the  force  of  the  heart,  and  the  fixength  of  the  arte¬ 
ries,  by  which  the  watry  part  of  the  blood  is  drove 
and  forced  thro5  innumerable  turnings,  and  windings 
of  the  veffels ;  and  attenuated  by  refiftances,  oppo- 
fite  motions,  violent  concuffions,  and  various  mixtures, 
till,  at  lafl:,  the  more  liquid  part  thereof  is  forced 
through  canals,  fomewhat  fmaller  than  blood-vef- 
fels,  and  fo  collected  and  difcharged. 

In  this  operation,  the  very  learned  Boerhaave  fup- 
pofes  no  attractive,  emulfive,  or  the  like  quality  to 
be  neceflary ;  no  more,  fays  he,  is  a  fermentation, 
there  being  here  no  room  for  it,  no  evident  caufe, 
nor  any  time,  or  matter,  allowed  for  its  mixture  and 
effects:  he  adds,  for  the  fame  reafons,  there  refides 
no  precipitating  quality  in  this  part,  to  occafion  an 
extraordinary  difcharge ;  no  Helmontian  liquid  dung, 
or  Scoria  mixed,  as  a  prefervative  againft  the  ftone ; 
nor,  lafily,  any  fecret  effeCt  ,*  for  that  all  the  hu¬ 
mors,  which  are  thiner  than  urine,  will  be  difcharg¬ 
ed  this  way,  if  they  are  prefled  into  thefe  veflfels; 
But  from  hence,  fays  he,  we  muff  underhand,  there 
is  a  reafon  why  they  do  not  flow  to  thofe  veflels  ; 
or  why,  if  they  do,  great  and  fudden  weaknefs  en- 
fues.  Now  granting,  that  the  grofsnefs-of  the  humor 

will 


of  PHYSI  C.  145 

will  here  obftrud:  their  reparation  ,*  3tis  certain,  that 
fuch  things  as  attenuate  grofs  humors,  and  render  them 
thin  and  fluid,  muft  be  effe&ual  in  promoting  the 
natural  adion  and  difcharge  of  this  part :  and  whe¬ 
ther  a  fermentation,  when  that  word  is  properly  un- 
derflcod,  may  not  forward  this  abtion,  1  leave  thofe 
who  are  acquainted  with  the  nature  thereof,  and  with 
itsadual  exigence  in  the  human  body,  and  its  neceflity 
to  induce  a  perfect  alteration  of  fubftance  therein, 
to  determine. 

But  the  glands,  called  Renes  [vxcenturiati ,  which  are 
placed  above  the  kidneys,  though  feparated  with  in- 
terpofed  fat,  being  near  the  diaphragm,  and  uni¬ 
ted  by  fanguiferous  veflels,  and  comprefled  betwixt  that 
and  the  kidneys ;  being  furnifhed  with  arteries,  and 
having  no  proper  excretory  veffel,  yet  appearing  of  a 
like  ftrudture  with  th 6  kidneys,  and  to  have  the  fame 
concomitant  accidents  with  the  fpleen ;  difcharging 
alfo  all  their  blood,  by  proper  veffels,  into  the  ernul- 
gent  veins,  may,  very  probably,  perform  their  office 
upon  the  venal  blood ;  which  hath  loft  its  moft  liquid 
part,  and  its  diffiolving  fait,  by  the  reparation  of  urine, 
as  the  fplenic  blood  prepares  and  difpofes  that  con¬ 
veyed  to  the  liver,  to  feparate  and  afford  the  bile. 

But  not  only  the  Renes  fuccenturiati  fupply  the 
blood,  with  a  frefh,  lixiviate  fait,  to  attenuate  the  htv* 
mors,  and  recruit  the  ftock  of  what  was  grown  lefts 
ferviceable  in  the  mafts  of  blood,  and  only  ft  to  be 
feparated  asexcrementitious;  but  even  the  nitrous  fait, 
imbibed  into  the  blood,  thro3  the  pores  of  the  lungs, 
in  reftpiration,  or  otherwife,  may,  doubtlefs,  diftpofte 
the  ferum,  as  well  as  the  groffer  excrementitious  fairs 
to  be  feparated  and  difcharged  by  urine  ;  for  w b 
find,  by  experience,  that  nitrous  fall's,  taken  inward¬ 
ly,  have  that  diuretic  effed: :  nor  will  there  ever  be 
any  deficiency,  but  a  continual  feparation  of  urine, 
if  the  primary  caufe,  in  refpebt  of  the  kidneys  and 
ureters,  be  in  a  natural  ftate,  and  not  obftruded  by 
accidents;  as.  their  own  collapfion,  or  concretions, 
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which  may  obftruCt  the  pafiage,  either  by  blocking  tip 
the  fmall  vdfels,  or  the  large  ones  by  compreffure. 

The  Glandula  fuccenturiata  feem  not  only  fervicea- 
able  in  fupplying  the  blood,  with  a  frefti  lixiviate  fait, 
which  may  help  to  cleanfe  it  of  its  feces,  and  difpofe 
them  to  go  off  by  urine ;  but  alfo,  this  lixivium, 
fwimming  in  the  blood,  and  uniting  with  the 
nitrous  fait  thereof,  helps  to  compofe  that  com¬ 
mon  fait,  which  is  fo  abfolutely  neceffary  to  preferve 
it  from  putrefaction ;  fo  that  nature  here  feems  pro¬ 
vided  with  a  fait  fpring  within  herfelf,  which  may 
conftantly  afford  what  is  neceffary  to  her  preferva- 
tion,  and  to  make  good  the  daily  expence  of  that 
drank  up  by  phlegm,  or  caff  off  as  excrementitious 
fweat  and  urine. 

Farther,  thefe  glands  are  not  only  ufeful,  as  they 
thus  afford  the  blood  a  conftant,  additional  quantity 
of  fait,  to  prevent  putrefaction  ;  (for  the  mafs  of 
blood  conftantly  fwims  in  pickle,  to  preferve  it)  but 
this  fait,  alfo,  ferves  to  fret  away,  and  cleanfe  the 
blood  of  its  groffer  flime,  that  is  unfit  for  nourilh- 
ment ;  and  which,  being  difcharged  by  urine*  when 
diffolved  and  feparated  in  the  kidneys,  produces  that 
cloud  or  fediment  that  appears  in  urine,  after  it  is 
voided  and  comes  to  be  cold. 

This  fait,  moreover,  thus  prepared  by  thefe  glands, 
feems  a  very  neceffary  ingredient  in  making  the  bile^ 
which  contains  faline  as  well  as  oily  parts :  fo  that 
they  are  not  only  afliftant  to  nature,  in  fupplying  the 
lofs  of  what  goes  off  by  urine,  and  help  the  kidneys 
to  difcharge  what  is  excrementitious;  but  they 
may,  like  wife,  be  efteemed  as  one  of  thofe  ufeful  vi- 
fcera,  that  affift  the  liver  and  the  whole  mafs  of  blood, 
by  fupplying  every  part  with  a  moderate  quantity  of 
fait,  to  preferve  the  humor  therein  prepared. 

And,  as  thefe  falts  conftantly  fwim  in  the  blood* 
and  tend  to  preferve  it  from  putrefaction,  as  well  as 
fupply  each  part  with  fuch  a  neceffary  ingredient ;  fo 
the  ferum  of  the  blood,  in  which  they  are  diffolved, 
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communicates  its  wholefome  tin&ure  to  all  the  parts 
through  which  it  circulates,  and  every  humor  fepa- 
rated  therefrom.  Hence  it  appears,  that  the  Glandu¬ 
le  fuccenturiate  are,  though  a  fmall  part,  of  very 
great  ufe  :  and  even  their  fituation  ieems  to  fhew 
their  office;  for,  by  lying  on  each  fide  of  the  kidneys, 
they  are  ready  to  fupply  what  is  there,  other  wile*  ■ 
too  plentifully  thrown  oft'  and  diicharged. 

C  h  a  p.  XIV. 

t  > 

Concerning  the  Action  and  Ufe  of  the  Bladder 

of  Urine, 

N  the;  lower  region  of  the  abdomen,  under  the 
fuper-expanded  coat  of  the  Peritoneum ,  lies  the 
bladder,  conftfting  of  three  d  i  ft  in  ci  membranes,  vi 
the  external  one,  from  the  peritoneum,  the  middl 
one,  conftfting  of  different,  mufcular  fibres,  and  the 
inward  one,  furnifhed  with  mucilaginous  glands,  to 
defend  the  part  from  the  acrimony  of  the  urine.  A 
great  many  vefiels,  diftributed  through  this  part, 
have  a  peculiar  courfe,  different  from  thofe  which 
are  obferved  in  other  parts.  ■  When  the  urine,  ei¬ 
ther  by  its  acrimony,  quantity,  or  long  detention* 
begins  to  fret  and  corrode,  diftend  or  twinge  the 
part,  it  occafions  an  uneafy  fenfation  ;  and  having 
worn  off  the  flime,  the  mufculous  coat  of  the  blad¬ 
der  contracts;  whereupon  the  fphindter  is  relaxed ;; 
and  all  the  parts,  contained  in  the  abdomen,  prefix 
fing  upon  the  bladder,  the  urine  is  forced  doivn  up¬ 
on  the  fphtmfter  mufcle,  at  the  neck  thereof,  and  di- 
ftends  it  ;  being  placed  in  the  upper  part  of  the  neck 
of  the  bladder,  above  the  Preflate,  with  its  tranf- 
Veife  fibres,  not  very  thick,  under  the  external  right 
fibres;  fo  that  the  urine  is  thrown  by  the  fame  force, 
into  the  cavity  of  the  Urethra ;  which  is  lined  with 
a  fat,  foft,  and  fiippery  juice,  to  defend  it  from 
the  acrimony  of  the  urine;  and  fopplied  with  vefiels 
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obferved  by  Cowper  and  Morgagni ,  in  men;  and  de- 
fcendiiig  in  a  very  winding  courfe,  often  rifing  with 
a  great  variety;  the  pafiage  being  full  of  cavities 
and  fponcy :  and  while  the  urethra  is  flaccid,  the 
urine  is  diicharged  through  it,  clear  out  of  the  body. 

As  foon  as  this  action  ceafes,  the  fibres  of  the 
fphinder  mufcles,  being  no  longer  prefled  upon,  con¬ 
tract  themfelves  of  their  own  accord,  and  clofe  up  the 
bladder ;  and  then  the  mufcles  in  men,  which  ad  in 
prefling  out  the  urine,  fqueeze  out  the  remaining  part 
thereof;  for,  fmce  thefe  rife  out  of  the  upper,  and 
external  part  of  the  Urethra ,  under  the  Os  Pubis-,  there 
their  tendons  parting  from  one  another,  fink  under  the 
Corpora  cavernofa  Penis ,  and  encompafs  part  of  the 
urethra;  where  going  out  of  the  bladder  very  broad, 
and  encompafled  with  their  proper  cavernous  body, 
and  not  as  yet  externally  united  with  the  Corpora  caver¬ 
nofa  Penis ,  but  on  the  lower  fide,  and  fo  proceeding 
to  the  Peritoneum,  they  feem  to  grow  tendinous,  and 
perhaps  adhere,  in  a  manner,  together,  at  leaf;  with 
the  tranfverfe  mufcles  of  the  Penis ;  and  to  be  fixed 
at  the  root  of  the  Urethra.  Their  adion  is  eafily  un¬ 
derflood;  but  being  loft  in  old  men,  they  find  a  trouble- 
fome  dripping  after  making  water,  and  a  fharp  corrod¬ 
ing  pain,  while  the  urine  remains  there  in  its  pafiage. 

As  for  the  nature  of  the  urine,  ic  is  fo  different,  that, 
it  muft  firft  be  diftinguiftied,  before  the  nature  of  it 
can  be  difcovered :  for,  by  plentifully  drinking  water- 
ifh  liquor,  it  is  crude,  much  in  quantity,  lenient,  in- 
fipid,  without  much  fcent,  watry,  and  eafily  retained 
in  the  bladder :  But,  that  which  is  difeharged  after 
the  chyle,  is  new  made,  appears  more  digefted,  lefs 
in  quantity,  (harper  and  fait,  fmells  ftronger,  and  is 
not  fo  eafily  kept  in. 

The  urine,  when  detained  a  moderate  time  in  the 
body,,  is  of  a  yellow  color,  and  a  fharp  briny  taft ;  it 
rifes  in  bubbles  upon  being  fhook  together,  and  is 
fometimes  applied  with  good  fuccefs,  to  fcirrous  tu¬ 
mors  ;  whilft  expofed  to  the  air  to  cool,  abundance 
of  flringy  particles  condenfe  together  therein,  and 
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adhere  to  the  fides  of  the  containing  veffel;  orelfe  ac* 
cording  to  their  fpecific  gravity,  or  the  quantity  of  an? 
included  in  them,  are  lufpended  or  rile  to  the  topi 
Whilft  frefhand  warm,  it  gives  a  red  color  to  a  tin&ure 
of  mallow  flowers,  but  when  cold  a  green  one  ;  it  alfo 
precipitates  a  folution  of  Saccharum  Saturni ,  and  cor-* 
roflve  lublimate ;  when  diftilled,  it  affords  a  large 
quantity  of  a  thin  watery  fluid,  which  is  prefently  after 
impregnated  with  alkaline  fairs.  The  remaining  thick 
fubftance  expofed  to  a  greater  heat,  yields  a  dusky, 
thick  fpirit,  which  is  (harp*  and  greatly  abounds  in 
volatile  fait ;  fome  of  which  will  alfo  adhere  to  the 
hides  of  the  receiver  :  a  fmall  quantity  of  thick  fetid 
oil  now  remains,  which  appears,  upon  trial,  of  an  al-^ 
kaline  nature.  Laftly,  the  Caput  mortuum  diluted, 
affords  a  muriatic  fait.  Urine,  therefore,  appears  to 
conflft  of  abundance  of  ferum,  a  few  volatile  acid, 
but  with  many  volatile  alkalious  parts,  fome  mu¬ 
riatic,  and  fome  fulphureous,  and  a  fmall  number  of 
earthy  ones,  intimately  mixed  and  ground  together 9 
the  ftringy  particles,  feeming  nor  properly  to  belong 
to  it;  but  rather  to  be  fibrous  parts  of  the  blood,  car¬ 
ried  off  by  the  motion  thereof.  The  proper  propor¬ 
tions  of  thefe  parts,  cannot  be  afcertained ;  not  only 
upon  account  of  that  general  difficulty  in  obtaining 
every  one  of  them  intire,  pure,  and  unmixed  with 
the  others ;  but  by  reafon  of  the  differences  herein 
obferved  in  different  fubje&s,  fexes,  ages,  manner  of 
life,  and  the  nature  of  the  aliment  made  ufe  of. 

That  which  is  difcharged,  when  the  chyle  is  juft 
turned  into  ferum,  is  redder,  more  digefted,  much 
lefs  in  quantity,  and  more  fait,  fetid  and  (harp,  much 
more  Simulating,  and  confequently  cannot  be  held  lb 
long.  But  that  made  after  long  faffing,  where  the 
humors  have  been  much  ground,  and  fretted  toge** 
ther,  and  the  folid  parts  deterged,  is  leaft  in  quanti-* 
ty,  very  fharp,  fetid  and  red,  hard  to  be  retained, 
and  almoft  putrefied. 

From  hence  it  appears,  tvhy  after  great  heat,  mo¬ 
tion,  fweat,  or  abftinence  from  drink,  different  urine 
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muft  be  voided,  and  Vice  verfa ;  and  why  the  urine 
is  thinner,  (harper,  more  fetid,  and  falter  than  the 
blood. 

From  hence,  it  like  wife  appears  of  what  ufe,  fait, 
and  the  Glandula  fuccenturiata  are  of ;  and  why  urine 
is  excrementitions ;  for  the  fait  fupplied  by  thofe 
glands,  not  only  ferves  to  preferve  the  blood  from 
putrefaction  as  we  faid  before  and  helps  to  digeft, 
fret  away  crudities,  and  purge  the  blood  of  its  phlegm  y 
but  when  by  repeated  circulation,  it  becomes  too  cor- 
rofive,  it  attenuates  thofe  crudities,  and  becoming 
thin,  as  well  as  pernicious,  his  difeharged  with  the 
urine  ;  a  frefh  dock  of  fait  being  again  fupplied  by 
thofe  glands. 

The  urine  then  contains,  not  only  the  watry  part 
of  the  blood,  but  the  (harped  fait ;  which  is  mod  fub- 
tile  and  volatile,  and  nearly  of  an  alkaline  nature  ; 
alfo  a  thin  terrene  part,  that  is  ground,  fretted,  and 
rendred  exceeding  volatile.  In  the  watry  part,  there 
is  alfo  a  fetid  fubftance  contained,  and  a  vifeid  oil,  fo 
attenuated,  that  deadly  mixes  with  wrater,  and  is  hard¬ 
ly  feparable  therefrom  ;  which  may  therefore  in  fome 
meafure  be  called  a  fpirit. 

The  natural  fait  of  urine,  is  of  a  lixiviate,  foapy 
difpodtion,  and  much  like  fal  ammoniac ;  yet  in  fome 
refpe&s  different  therefrom  :  it  alfo  contains  a  fixed 
fait,  of  the  nature  of  fea  fait  ,*  being  competed  of  a 
lixiviate  one,  and  a  nitrous ;  of  which  nature  is  that 
which  fwims  in  the  blood ;  the  nitrous  parts  being 
imbibed  into  it  through  the  lungs,  in  infpiration  :  fo 
that  the  fait  in  the  urine,  is  neither  acid,  alkali,  am- 
moniatkv  nor  briny,  but  of  a  peculiar  difpodtion. 

The  oily  parts  in  the  urine,  proceed  from  the  fat 
attenuated  by  attrition;  it  appears  to  be  dmple,  and 
of  a  peculiar  kind  different  from  all  others:  though 
by  reafon  of  the  fait  and  earth,  mixed  therewith,  it 
feems  at  drd  of  a  various  nature.  The  earthy  part  is 
ferthin,  and  intermixed  with  the  reft,  that  it  does  not 
in  the  lead:  appear ;  but  being  feparated  from  them, 
is  dmple,  without  lined,  in  dp  id,  white,  indiffolvable, 
arid  fixed „  .  Neither 
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Neither  well  digefted  femur,  nor  nutritious  juices, 
true  chyle  or  milk,  are  ever  in  the  urine;  becaufe  they 
are  too  thick  to  pafs  naturally  through  the  fmall  an- 
fradtuous  winding  paffages  of  the  kidneys;  except 
when  thofe  glands  are  too  much  relaxed  as  in  a 
diabetes. 

So  that  in  health,  there  is  never  any  thing  voided 
by  urine  thicker  than  blood,  ferum  or  chyle ;  where¬ 
fore  aqueous  and  faline  liquors,  efpecially  if  drank 
cold,  are  diuretic ;  and  fermented  liquors,  but  little 
fo ;  and  the  lefs,  as  they  are  undtuous;  though 
fharp  and  thin  wines  quickly  pafs  of  by  urine. 

From  hence  we  may  underhand,  why  urine  is  made 
in  greater  or  lefs  quantities ;  whence  proceed  the  co¬ 
lor,  fmell,  taft,  thicknefs,  and  contents  thereof;  what 
fwimsuponitor  finks  therein;  for  urine  differs,  accord¬ 
ing  to  the  different  quantities  of  water,  fpirit,  oil,  fait, 
or  earthy  parts  mixed  with  it,  and  according  to  the 
different  degrees  of  attrition,  it  has  undergone;  which 
fhews  the  degrees  of  its  digeftion,  as  is  molt  excel¬ 
lently  illuflrated  by  Phofphrus. 

Hence  it  will  likewife  appear,  why  a  perfon,  upon 
violent  motion,  often  makes  bloody  urine,  without  any 
fault  of  the  kidneys,  or  any  fufpicion  of  a  hone  to 
cccafion  it.  It  appears  likewife ,  how  far  the  fepara- 
tion  of  urine  is  neceffary  to  preferve  health,  or  whe¬ 
ther  it  may  be  fupplied  by  other  difcharges;  and  laftly, 
what  ufe  it  is  of. 

Since  then,  the  motion  of  the  humors,  the  fabric 
of  the  body,  ligatures,  injections,  as  well  as  ocular  de- 
monftration,  and  diftempers  proceeding  from  a  flip— 
preffion  of  urine,  plainly  teach  us  that  this  excrement 
can  only  be  conveniently  difcharged  this  way,  there 
is  no  occafion  to  feign  paffages  in  the  ftomach  and  in- 
teftins,  that  throw  a  humor  out  of  their  cavities,  in¬ 
to  that  of  the  peritoneum;  nor  in  the  membrane 
expanded  over  the  pelvis,  and  furrounding  the  blad¬ 
der,  and  every  where  in  the  fubftance  hereof,  pores 
to  lead  out  of  the  cavity  of  the  peritoneum,  direct¬ 
ly  into  that  of  the  bladder;  and  that  there  is  no-? 
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thing  to  rehft  this  motion,  but  that  the  paffage  is 
quick  and  eafy.  There  is  no  occalion  to  feign  fuch 
phenomena,  or  chymerical  conveniences,  fince  there 
appears  nothing  to  produce  fuch  things,  nor  any  ar¬ 
guments  to  prove  them. 

But,  to  put  this  matter  beyond  queftion,  we  may 
have  recourfe  to  experiment.  If,  therefore,  you  cut 
along  the  Line  a  albay  on  the  abdomen  of  a  dog,  and 
carefully  tie  up  both  theemulgent  arteries*'  fqueezing 
the  contents  out  of  the  kidneys,  ureters,  and  bladder 
of  urine ;  then  fewing  up  the  wound,  and  alfo  ftridly 
tying  the  end  of  the  penis,  to  prevent  any  di (charge 
of  urine  thereat ;  the  dog  will  continue  alive  for  ma¬ 
ny  hours,  and  lap  water  plentifully ;  but  dying  at 
length,  when  the  wound  is  opened,  the  ffcomach  will 
be  found  full  of  water,  and  not  a  drop  of  urine  in 
the  kidneys,  ureters,  or  bladder,  This,  then,  is  an 
evident  demonitration,  that  all  the  urine  is,  in  a  dog, 
conveyed  along  with  the  blood,  by  tfie  emulgent  ar¬ 
teries,  into  the  kidneys ;  and  confequentjy  there  are 
no  particular  duds,  from  the  ftomach  or  elfewhere, 
to  carry  it  thereto.  On  the  other  hand  it  is  demon- 
fixable,  that  the  paffages  we  affign  it  are  abundantly 
fufficient,  to  account  for  the  ufual  quick  motion  of 
thin  wine,  or  diuretic  liquors,  into  the  bladder. 

From  hence  alfo  it  may  appear,  how  little,  or  how 
far,  the  kidneys  are  concerned  with,  or  contribute  to 
make  the  feed,  and  what  effed  they  really  have  there¬ 
in.  Indeed,  the  fituation  of  the  emulgent  and  fper- 
niatic  veffels,  of  the  fphinder  mufcle,  and  of  the  Glan¬ 
dule  proftata,  (hew  fome  latent  fympathy,  which  can¬ 
not  ealily  be  accounted  for,  without  confidering  the 
confent  of  the  parts ;  the  pain  of  the  fphinder  muf¬ 
cle  aflfeding  the  Glandule  pr  oft  at  a,  by  confent  of  the 
nerves;  and  on  the  contrary. 

From  what  hath  been  faid,  like  wife,  it  may  appear, 
why  fand,  gravel,  or  Hones,  are  frequently  bred  out 
of  the  contents  of  the  urine. 
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Chap.  XV. 


Of  the  Action  of  the  Mufcles. 

HAVING  confidercd  what  is  t  ran  fade  d  in  the 
blood,  driven  through  the  vifcera,  we  muii  en¬ 
quire  into  that  which  is  drove  into  the  mufcles 
throughout  all  the  body  ,*  and,  laftly,  into  that 
which  is  moved  into  the  external  teguments  of  the 
body,  or  which  include  the  internal  cavity  thereof. 

But  there  being  fcarce  any  greater  difficulty  and  ob- 
fcurity,  than  in  the  rnoft  minute  veffels  and  inifru- 
ments  of  the  body ;  this  hath  occasioned  a  great  va¬ 
riety  in  opinions,  and  as  great  a  difficulty  in  chufing 
the  befb  However,  the  folid  parts  of  a  human  body 
are  either  moved  by  the  agitation  of  the  humors,  which 
how  forciby  thro  them,  or  by  the  help  ol  the  mufcles, 
which  are  fixed  to  the  parts  that  are  moved ;  which 
being  dilacerated,  cut  afunder,  or  corrupted,  the 
motion  ceafes  ;  and  this  motion  is  either  voluntary, 
involuntary,  or  mixed. 

The  mufcles  are  faid  to  act,  when,  becoming 
hi  or  ter,  they  draw  the  folids,  whereto  they  are  fixed, 
nearer  to  one  another  •  or  prefs  them  together,  and 
drive  the  humors  out  by  means  thereof.  All  the  dif¬ 
ficulty  therefore,  in  this  cafe,  is  to  affign  the  fabric, 
and  contracting  caufe,  of  a  rnufcle ;  one  of  which 
mult  certainly  have  a  great  dependance  upon  the  other. 

Every  firnple  rnufcle,  hitherto  known,  confifts  only  of 
one  carnous  belly,  and  one  tendon  ;  and  may  be  again 
divided  into  others  perfectly  like  the  whole,  but  al¬ 
ways  lefs  ,*  and  thefe  alfo,  which  are  compounded  of 
the  other,  may  be  divided  into  ftill  lefs,  but  ever  a 
like  to  the  greater  ,*  and,  indeed,  this  divifion  pro¬ 
ceeds  fo  far,  that  at  laffc  they  become  fo  incredibly 
fmall,  as  to  exceed  all  the  power  of  imagination  : 
But  reafon  will  (hew  us,  there  mull  be  an  end,  Since 
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then,  the  laft  is  like  the  whole  mufcle,  it  muft  needs 
have  its  belly  and  tendon,  equally  with  the  greater ; 
and  may  be  called  a  mufcular  fibre ;  and  of  a  number 
of  thefe  united,  a  mufcle  may  properly  be  faid  to 
confift.  It  appears,  therefore,  that  thefe  fibres  are 
neither  of  an  arterial,  venal,  or  lymphatic  kind,  but 
pf  a  different  nature ;  being  organs  much  lefs  than 
thofe,  and  no  doubt  but  vafcular,  fince  not  compo- 
fed  of  one  Angle  trad. 

Since  then  it  is  fuppofed,  that  nerves  are  infer  ted 
into  every  mufcle,  along  with  its  arteries  and  veins ; 
and  that,  there  depofiting  their  external  coat,  they 
are  diftri bated  through  the  whole  body  of  a  mufcle ; 
fo  that  no  part  can  be  affigned  wherein  branches  here- 
of  are  not  to  be  found  ;  and  again,  that  all  the 
nerves  there  terminate  and  difappear ;  and,  laftly, 
that,  in  other  parts  of  the  body,  the  extremities  of 
the  nerves  make  up,  as  it  were,  certain  expanded, 
membranes ;  we  conclude,  that,  refped  being  had  to 
the  nature  of  the  fmalleft  nerves,  thefe  fibres  are  a 
fine  expanfion  of  the  extremities  of  the  nerves,  hav¬ 
ing  loft  their  coats,  which  is  hollow  within,  of  the  £-? 
gureof  the  mufcle,  and  full  of  fpirits,  fupplied  from 
the  cerebrum  or  cerebellum,  by  the  conftant  force  of 
the  heart. 

Thefe  fibres  united  make  up  bundles,  which  have 
another  particular  membrane,  wherein  they  are  in- 
dofed,  and  kept  diftind  and  feparate  from  the  reft ; 
which  holds  good  as  far  as  the  fenfes  are  able  to  trace 
them.  This  membrane  is  very  thin,  and  full  of  cells 
or  cavities,  filled  with  an  oily  fubftance ;  which,  be¬ 
ing  collected  and  amaifed,  whilft  the  parts  are  at  reft, 
is  '{pent  in  their  motion,  and  ferves  to  defend,  guard, 
and  lubricate  the  fibres;  and  is  fupplied  by  the  arte¬ 
ries,  as  appears  by  the  injedion  of  quickfilver. 

But  an  artery  is  alfo  diftributed  through  every  muf- 
de;  being  of  fuch  a  magnitude,  circumference  and 
contexture,  that,  without  care,  one  would  judge  the 
whole  body  of  a  mufcle  to  be  compofed  of  that  alone  ; 
thefe  are  chiefly  diftributed  amongft  the  Fafciculi  of 
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fibres,  the  membranes  that  enclofe  them,  and  the  ex*- 
ternal  fuperficies  of  every  fibre  ;  where  they  termi¬ 
nate  in  net-work  plexus’s,  or  folds,  oily  fecretory 
velfels,  minute  lymphatics  ;  and  perhaps  into  hollow 
fibres,  like  nerves ;  which  fibres  may  alfo  end  either 
in  the  hollow,  mufcular,  nervous  fibres,  or  conftitute 
the  like  velfels  themfelves. 

At  leaft,  it  is  evident,  that  every  branch  of  an  ar¬ 
tery,  in  a  mufcle,  hath  a  vein  to  anfwer  it ;  which, 
united  to  another,  compofes  a  larger,  whereof  the 
fanguiferous  velfels  of  a  mufcle,  and  the  lymphatic, 
are  formed. 

But  the  tendon  of  a  mufcle,  ftri&ly  examined,  is 
divided  into  as  many  fibres  as  the  mufcle  it  felf,  after 
inch  a  manner,  that  the  cavity  of  a  mufcular  fibre, 
becoming  fmall  from  its  obtufe  angle,  and  growing 
together  into  one  acute  body,  becomes  ftronger,  hard¬ 
er,  drier,  narrower,  and  almoft  deftitute  of  fenfi- 
ble  velfels ;  though,  according  to  Ruyfche ,  innumera¬ 
ble,  fmall,  diftind:  canals  appear  through  all  the  in- 
moft  recelfes  of  a  tendon:  by  the  clofe  union  of 
thefe  the  whole  tendon  is  formed ;  and  this  may  pro¬ 
perly  be  called  AfoneuroJts>  or  a  conjunction  like  there¬ 
to,  though  ufed  upon  another  occafion.  Of  two 
fuch  mufcles,  joined  in  oppolite  directions,  almoft  all 
the  greater  mufcles  are  compofed. 

The  red  color,  of  every  mufcle,  proceeds  from 
the  blood,  which  being  wafhed  out,  leaves  it  pale ; 
but  its  bulk  chiefly  proceeds  from  the  arteries, 
veins,  oily  velfels,  and  lymphatics,  filled  with  their 
proper  humors ;  for  which  reafon,  it  is  fo  greatly 
diminilhed  by  old  age,  leannefs,  a  confumption,  long 
continued  boiling,  or  wafhing  with  much  compref- 
fion ;  yet  in  old  age,  leannefs,  or  a  confumption,  the 
motion  remains ;  and  that  this  may  be  performed,  in 
mufcles  that  are  not  red,  appears  from  infeds,  in 
which  there  is  no  -vilible  red  flefh. 

The  fibres,  the  Fafciculi ,  the  arteries,  the  nerve, 
both  in  living  and  dead  creatures,  may  be  drawn 
afunder  without  breaking;  and,  however  they  be 
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ftretched,  they  retain  a  power  of  contrading  them- 
felves ;  but,  being  cut  afundcr,  the  ends  fly  back 
from  each  other,  when  they  become  much  fhorter, 
decreafe  in  bulk,  and  contract  into  a  fort  of  undu¬ 
lating  fuperficies,  prefling  out  their  proper  juices. 
Hence,  therefore,  they  are  always  in  a  violent 
Hate,  in  refped  of  themfelves  always  kept  Hr  etched, 
whilft  they  endeavour  to  contrad  themfelves,  but 
more  fo  in  live  bodies,  than  in  dead  ones  ;  and  there¬ 
fore,  an  antagonift  mufcle  is  necelfary,  to  keep  the 
parts  in  a  due  tonic  ftridure  and  polition. 

If  the  brain  be  violently  com  prefled,  contufea, 
obftruded  by  a  perfed  fuppuration,  or  cut  out,  fo 
that  the  effed  may  extend  to  the  medullary  part  there¬ 
of,  the  adion  of  all  the  mufcles  in  the  body  ceafes  at 
once,  together  with  all  the  fenfes  and  memory ;  but 
the  fpontaneous  motion  continues,  both  in  the  heart, 
thorax,  veflels,  .vifcera,  and  vital  parts. 

.  It  the  fame  happen  in  the  Cerebellum ,  the  adion  ol 
the  heart  and  refpiration  ceafes,  together  with  volun¬ 
tary  motion,  and  all  the  fenfes  and  life  it  felf  is  at  an 
end ;  altho’  a  vermicular  motion  in  the  ftomach  remains 
a  long  while,  and  may  be  reftored  again,  the  caufe 
being  removed ;  and  then  the  fame  phenomena  hap¬ 
pen,  as  juft  mentioned  about  the  brain. 

If  the  nerve  of  a  mufcle  be  compreffed,  tied  up,  or 
cut  afunder,  all  motion,  vital  and  voluntary,  is  quite 
aboliChed  in  that  mufcle  ;  and  if  the  trunk  of  a  nerve 
fuffer  the  fame,  whole  branches  ferve  different  muf¬ 
cles,  the  like  happens  to  all  of  them;  but  this  being 
loofen’d  from  its  compreflure,  every  thing  is  as  it  was. 
The  like  being  done  to  any  part  of  the  fpinal  mar¬ 
row,  the  adion  of  all  the  mufcles  is  loft,  whole  nerves 
rife  below  the  part  afteded.  And  if  the  fame  expe¬ 
riment  be  made  in  an  artery,  diftributed  to  one  or 
more  mufcles,  all  the  fame  phenomena  happen. 

The  tendon  of  a  mufcle  in  adion,  is  fcarce  fenli- 
bly  alter’d,  though  the  flelh  is  flnorten’d,  grows  hard, 
pale,  fweils  and  bulges  outwards,  and  the  tendons 
draw  one  towards  another ;  the  part  fixed  to  the  ten¬ 
don. 
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don,  is  drawn  towards  that  end  connected  to  it 
that  is  leaft  fulceptible  of  motion  ;  this  action 
of  a  mufcle  is  called  its  contraction,  which  is  much 
greater  and  ftronger,  than  the  other  native  contracti¬ 
on  above-mentioned ;  being  not  natural  but  acquir’d, 
whilft  the  motion  of  the  antagonift  is  loft.  The  ten¬ 
don  of  a  mufcle  out  of  aCtion  does  the  fame ;  but 
the  flefti  becomes  longer,  fofter,  red,  funk,  and  Eat¬ 
er;  this  ftate  is  called  the  reftoration  of  a  mufcle, 
though  it  be,  in  fome  meafure,  obtained  by  the  force 
of  the  antagonift  mufcle ;  for  that  being  perfectly 
flaccid  and  unaCtive,  the  contraction  of  the  other  will 
continue  of  its  own  accord  ;  when,  being  not  reduced 
to  an  equilibrium,  it  will  have  a  prevalent  force. 

One  antagonift  aCting,  while  the  other  remains  un¬ 
aCtive,  the  member,  whereto  they  are  fixed,  is  bent ; 
but  if  both  aCt,  it  is  held  fteady  and  immoveable ; 
if  neither  aCts,  it  is  flack  and  indifferent  to  motion, 
or  reft,  but  moveable  by  that  which  in  the  leaft  ex¬ 
ceeds  the  other,  whether  by  addition  or  fubftraCtioo. 
And  thefe  changes  happen  fucceffively,  and  by  turns, 
in  a  moment,  or  in  the  leaft  point  of  time,  in  the 
whole  flefh  throughout  the  mufcle,  and  fo  reciprocally 
are  prefent  and  abfent,  without  leaving  any  ftgns  of 
alteration  behind  them. 

Warm  water,  being  injeCted  into  the  artery  of  a 
inufele  that  is  at  reft,  or  dead,  it  renews  its  contracti¬ 
on,  though  this  be  done  long  after  the  death  of  the 
perfon.  The  bulk  of  a  contracted  mufcle,  appears 
rather  greater,  than  lefs,  in  all  manner  of  experi¬ 
ments. 

The  limbs  being  bent  by  an  external  force,  though 
againft  the  will,  the  flexor  mufcle  puts  on  the  ftate  of 
contraction,  as  if  it  aCted  by  its  own  proper  motion, 
though,  in  this  cafe,  it  is  not  fo  ftrong.  The  will 
remaining  undetermin’d,  all  the  voluntary  mufcles 
are  equally  full  in  every  vefiel,  and  move  by  means  of 
the  blood  and  fpirits,  that  are  equally  difperled  thro 
them  ;  and  that  over  all  the  body  at  once. 

JSfpWj  from  thefe  phenomena,  well  confidered,  the 
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latent  properties  of  the  caufe  of  motion  in  a 
mufcle,  plainly  appears;  as,  i«  That  it  has  a  power 
to  be  prefent  or  abfent :  2.  And  confequently  to  en¬ 
ter  into,  and  go  out  of,  a  mufcle.  3.  That  it  enters 
in  from  feme  part  without,  and  again  returns  with¬ 
out  :  4.  And  that  too  in  a  moment,  at  the  plea- 
fare.  of  the  will.  5.  In  the  very  moment,  that  a  muf¬ 
cle  is  contracted,  the  fibres  thereof  are,  from  with¬ 
in,  preffed  outwards,  towards  every  point  of  its 
fuperficies,  in  oppofite  directions  ;  6.  That  is,  it 

muft  be  equally  diftributed  at  once,  through  all  the 
flefhy  part  of  the  mufcle  :  7.  And  fo  to  dilate  the 
membranes  of  the  fibres,  fill,  and  change  them,  from 
an  oblong  figure  to  a  round  one,  and  thereby  to  en- 
creafe  their  lefier  diameter,  diminifh  their  greater, 
and  bring  the  tendons  nearer  together.  8.  This 
caufe  muft  needs  proceed  from  the  cerebrum,  the 
cerebellum,  and  the  origin  of  the  nerves ;  and  is 
able  to  overcome  thofe  obftacles,  which  here  ftrongly 
refill  it.  9.  To  conclude,  therefore,  a  very  fluid 
and  thin  body,  that  is  in  a  quick  motion,  muft  be 
forcibly  thruft  into  the  mufcle. 

Now,  thefe  requifite  qualifications  are  to  be  found 
in  the  nervous  liquor,  and  in  no  other  of  the  whole 
body,  according  to  the  judicious' Boerhaave^  and  there¬ 
fore,  fays  he,  this  is  to  be  taken  for  the  true  caufe 
of  mufcular  motion ;  nor  is  it  difficult,  he  adds, 
from  hence  to  underftand  the  manner  of  its  action. 

But  let  it  proceed  from  what  caufe  loever,  the  fpi- 
jits  will  fconer  flow  from  the  firft  origin  of  one  nerve, 
than  through  the  reft,  and  be  more  freely  difeharged 
into  the  fibre  open  to  this  nerve  ;  and  therefore  will 
be  more  dilated,  at  that  time  lofe  its  elafticity,  and 
fufter  and  ad:  as  we  before  obferved  ;  all  which,  the 
fame  caufe  remaining,  will  appear  ftill  more  evidently, 
and  fo  the  mufcle  will  foon  be  perfectly  fwelled,  and 
continue  contracted  as  long  as  the  fame  determination 
remains ;  and,  whilft  this  happens,  the  whole  mufcle 
muft  afford  the  fame  phenomena,  as  to  appearance, 
in  an  infinite  number  of  fibres  at  once.  It  therefore 

follows* 
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follows,  that  this  celerity,  being  increafed  in  one 
nerve,  by  that  means,  will  be  the  lefs  preffed,  which 
being  relaxed,  the  excefs  of  force  being  fo  much  the 
greater,  muft  act  the  ftronger  in  the  mufcle  contracted. 

For  which  two  reafons,  all  the  fibres  of  a  mufcle, 
prefling  with  great  force,  will  ftreighten  the  intervals  that 
lie  betwixt  them,  and  the  blood-veflels  placed  therein  ; 
upon  which,  the  veins  will  be  emptied,  andthecomprei- 
fed  arteries  repel  the  grofler,  that  is,  the  red  part  of  the 
bicod;  but  the  molt  fubtle,  by  the  force  of  the  heart, 
•and  their  own,  will  be  drove  into  the  fmalleft  fibres; 
and  thus,  the  blood  being  drove  out,  we  may  con¬ 
ceive  the  whole  body  of  the  mufcle  to  aCt  by  virtue 
of  a  fubtile  fluid,  brought  thither  by  the  concurring 
nerves  and  arteries,  which  perfectly  accounts  for  the 
phenomena ;  for  that  part  will  be  attracted  which  is 
fixed  to  the  tendon  drawn,  provided  it  makes  ever  fo 
little  lefs  refiflance,  than  the  force  that  ads  upon  it. 

But  this  caufe  ceafing,  the  elafiicity  of  the  fibres, 
the  balanced  force  of  the  reft,  and  the  circumjacent: 
parts,  forced  beyond  their  tone,  by  that  contracted 
mufcle,  at  once  reftore  a  perfect  equilibrium  in  all  the 
parts.  Every  appearance,  therefore,  is  thus  fatisfied 
by  underftanding  the  fabric,  and  caufe  which  is 
adually  here  prefent  in  the  body  :  but  the  power  of 
increasing  celerity,  in  the  origin  of  the  nerves,  is  po~ 
ftulated  as  a  thing  common  to  all  hypothefes,  nor  can 
this  be  farther  explained. 

The  incorporeal  faculty  of  Galen ,  influencing  the 
mufcies,  will  here  be  of  no  fervice,  no  more  than  the 
nitrous  fpirit  of  the  nerves,  mixed  with  the  oil  of  the 
blood,  and  fo  kindled  and  ratified  ;  much  lefs  will  the 
acid  fpirit  of  the  nerves,  with  the  alkalies  of  the 
blood  ;  nor  the  ebullition  of  ether,  and  arterial  juice ; 
nor  the  attractive  power,  betwixt  the  moft  minute 
parts  of  the  humors  here  increafed  or  diminifhed, 
help  us  in  this  matter :  for  thefe  are  repugnant  to 
fenfe,  the  organs  applied,  the  matter  made  ufe  of, 
the  mixture,  proportion,  duration,  and  greatnefs  of 
the  phenomena  ;  nor  is  there  the  leait  occafton  for  them. 

But 
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But  that  equable  influx,  happening  at  once  into  all 
the  mufcles  of  the  whole  body,  cannot  at  the  fame 
time  flow  into  the  heart,  when  contraded,  but  is 
colleded  in  the  nerves  thereof ;  whence  it  is  fupplied, 
to  the  cavities,  by  the  auricles,  the  Vena  cavay  and 
the  pulmonary  vein ;  into  its  fubftance,  by  the  coro¬ 
nary  arteries  ;  and  into  the  mufculous  fibres,  by  the 
nerves ;  being  then  violently  contraded  in  a  moment ; 
but  prefently,  the  venal  blood  being  plentifully  and 
forcibly  difcharged  into  the  auricles,  and  venous  fi- 
nus5s  ;  by  violently  diftending  their  fides,  it  compref- 
fes  the  cardiac  nerves,  diftributed  near  them ;  whilff 
thofe  cardiac  nerves,  which  lying  near  the  Aorta ,  and 
the  pulmonary  artery,  tend  to  the  heart ;  and  at  the 
fame  time,  that  thefe  are  diftended  by  repletion,  they 
are  alfo  compreffed ;  and  therefore  the  heart,  depri¬ 
ved  of  fpirits,  becomes  paralytic ;  and,  being  relax¬ 
ed,  is  again  filled,  whereby  all  thecardiac  nerves,  be¬ 
ing  free  again,  they  at  once  contract  the  heart  ,*  and 
thus  alternately  that  part  always  a ds,  and  ceafes  to 
ad.  Of  the  reciprocal  motion  of  the  mufcles  ferv- 
ing  to  refpiration,  we  fhall  fpeak  hereafter. 

But  how  great  this  mufcular  force  is,  he  only  un- 
derftands,  who  knows,  i.  The  place  where  the  ten¬ 
don,  that  draws,  is  inferted  to  the  part  that  is  to  be 
moved,  with  regard  to  the  diftance  from  the  immove¬ 
able  center,  about  which  the  flexure  of  the  part  is  made. 
2.  The  obliquity  of  diredion,  through  the  deter¬ 
mined  angles,  which  are  here,  for  the  moft  part,  ve¬ 
ry  acute.  3.  The  weight  of  the  part  to  be  moved. 
4.  The  weight  of  the  body  hanging  to  it,  and  of 
that  to  be  lifted ;  and  the  place,  in  which  it  is  ap¬ 
plied.  And,  5.  the  duplication  of  the  fum  of  this 
force  which  is  required,  to  make  a  tradion  towards  a 
fixed  termination  ;  all  which  Borelli  hath  excellently 
demonftrated  from  mechanic  rules. 

But  how  a  nerve  can  give  lo  great  a  force  to  a  muf- 
cle,  hydraulics  and  hydrofiatics  can  beft  inform  us. 

Now,  this  force  of  a  mufcle  is  direded  by  wonder¬ 
ful  mechanical  contrivances  ;  as,  1.  Membranous 

bandages 
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bandages  broadly  expanded,  encompaffing  the  muf- 
cles  and  tendons  underneath,  and  binding  them 
together,  as  at  the  wrifts  and  ankles.  2.  Broad  muf- 
culous  bandages,  as  in  the  arm,  back  and  thighs, 
3.  By  cartilaginous  pulleys,  as  in  the  corner  of  the 
eye ;  or  of  a  bony  nature,  as  in  the  pterygoftaphy- 
line  mufcles.  4.  By  one  mufcle  palling,  and  di¬ 
recting  another’s  motion,  as  in  the  Mufculi  ftylocera- 
tohyoidei.  $.  By  props  and  fupports  fuftaining,  ele¬ 
vating,  and  directing  the  tendons  of  the  mufcles,  as 
in  the  Papilla  of  the  knee,  and  the  bones  called  Sefa~ 
moidea ,  about  the  joints  of  the  lingers.  6.  By  ap¬ 
pendices  joined  to  bones,  as  the  trochanters  in  thofe 
of  the  thigh.  7.  By  the  mufcles  themfelves  encom- 
pafling  the  bones,  as  the  mufcle  called  Marfupialir , 
or  Obturator  internus.  8.  By  fat  and  mucilaginous 
cafes  Hackly  embracing  the  mufcles,  efpecially  the 
tendons,  and,  in  a  wonderful  manner,  procuring  an 
expeditious  motion. 

But  the  attractive  power  of  the  mufcles,  is  chiefly 
promoted  by  compound  mufcles,  which  are  made  of 
a  great  many  joined  together ;  which,  being  all  uni¬ 
ted  by  tendons  into  one,  have,  the  greater  force,  as 
in  the  Deltoides ,  and  peCtoral  mufcles,  the  Biceps  of 
the  Os  humeri ,  and  the  Triceps  of  the  thigh  ;  for  the 
more  numerous  the  fibres,  the  ftronger  the  mufcles ; 
and  the  longer  the  fibres,  the  more  are  they  difpofed 
for  bending  :  moreover,  the  fmall  tranfverfe  fibres, 
jftrengthening,  confining  and  retaining  them,  in  their 
due  place  and  fituation,  add  much  to  the  conftancy 
of  their  motion  and  ftrength. 

The  aCtion  of  every  fingle  mufcle  is  eafily  known, 
if  its  connection  and  tendency,  and  the  comparative 
aptitude  for  motion  in  each  part,  to  which  the  ten¬ 
dons  are  fixed,  be  underftood.  The  mufcles,  there¬ 
fore,  which  ferve  for  voluntary  motion,  have  nerves 
that  rife  lafl:  from  the  Cerebrum ;  but  thofe  which 
ferve  for  involuntary  motion,  and  vital  functions,  re¬ 
ceive  their  nerves  from  the  Cerebellum. 

The  motion  remaining  in  the  fibres  after  death, 

depends 
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depends  upon  their  voluntary  contraction,  and  that 
of  the  veffels  ;  nor  does  the  contraction  of  a  mufcle, 
by  any  means,  proceed  from  involuntary  contraction.* 
or  the  contraction  of  a  nerve. 

Though  the  nervous  juice  hath  a  violent  aCtion  up¬ 
on -a  mufcle,  yet  it  hurts  not  the  veffels  it  pafles 
through,  as  appears  in  hydraulic  engins.  A  mufcle 
kept  in  violent  motion  too  long,  grows  painful,  in¬ 
flames  and  mortifies  •  but,  when  fucceflively  contract¬ 
ed  and  relaxed,  the  blood  is  reciprocally  received  and 
preffed  out  with  violence ;  by  which  means  it  is  atte¬ 
nuated  and  diffolved  by  attrition,  as  in  the  lungs  and 
other  parts. 

From  hence  we  may  judge,  why  a  life  fpent  in  agi¬ 
lity  and  exercife,  hath  different  effects  from  a  feden- 
tary  one.  By  too  much  reft,  the  oily  parts,  collet 
Cted,  in  a  found  body,  ftreighten  the  veffels  and  fi¬ 
bres,  and  almoft  comprefs  them  together ;  and  a 
creature  that  ufes  too  much  exercife  grows  lean.  Old 
age,  and  a  laborious  life,  almoft  changes  the  mufcles 
into  tendons ;  and,  after,  the  tendons  into  cartilages 
and  bones. 

From  the  doCtrine  delivered  about  the  action  of 
a  mufcle,  it  appears,  in  great  meafure,  what  may  be  the 
caufe  of  the  contraction  which  produces  motion  ;  but 
though  the  learned  Boerhaavi  is  here,  as  every  where 
elfe,  very  curious  and  accurate  in  his  obfervation, 
which  occasions  me  to  make  ufe  of  his  collection  ,*  yet, 
on  this  head,  there  feems  to  be  fomething  further  to  be 
confldered  and  deduced,  from  thofe  inftruCtive  re¬ 
marks  he  has  given  us. 

And,  firfiy  though  the  nerves  ate  inferted  into  the 
mufcular  fibres,  it  does  not  follow,  that  thofe  fibres 
aCt  like  nerves  :  and,  if  the  contraction  of  them  may 
be  prevented,  by  a  ligature  upon  the  artery,  as  well 
as  upon  the  nerve,  it  muft  follow,  that  the  arterial 
blood  is  jointly  concerned  in  producing  that  aCtion  ; 
and  that  the  motion  of  the  parts  is  not  to  be  attributed 
to  the  effeCls  of  the  nervous  juice  only,  but  alfo  to  the 
concurrent  affiftance  of  the  arterial  blood,  or  fome- 
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thing  feparated  therefrom.  And  ft  nee  our  author 
fays,  a  very  fluid,  thin  body,  in  a  quick  motion,  is 
here  to  be  prefled  with  force  into  the  mufcle  ;  the  ar¬ 
terial  blood  fee, ms  as  likely  to  do  fervice  as  the  fpirits; 
that  being  prefled  with  greater  violence  thro’  the  arte¬ 
ries,  by  the  contraction  of  the  heart,  than  they  thro’ 
the  nerves,  by  their  own  bare  protrufton  ;  the  brain, 
at  leaft,  not  propelling  them  forcibly  ;  though,  when 
fermented  with  the  arterial  blood,  they  may  add  to 
its  fubtility,  as  it  adds  to  their  force,  and  fo  jointly 
produce  very  great  effects.;  and  fuch  we  fee  in  the  vi- 
fcera ;  for  the  fpirits  are  abfolutely  neceflary,  to  com- 
pleat  the  aCtion  of  every  part. 

He  allows,  indeed,  that  the  arterial  blood  is,  in  a 
final!  quantity,  prefled  into  the  mufcles  ;  and,  at  the 
fame  time,  fuppofes  the  larger  veflels  to  be  flopped 
and  obftruCted ;  but  it  feems  ftrange,  that  a  fmall 
force  (hould  make  its  way  where  a  greater  is  refilled  ; 
and,  confequently,  that  the  nervous  juice,  prefled  in 
with  a  gentle  motion  from  the  brain,  fliould  over¬ 
power  and  obftruct  the  violent  preflure  of  the  heart ; 
but  that  the  arterial  blood  is  not  fo  eafily  obftructed, 
appears  from  the  common  obfervations  in  phlebotomy; 
where,  notwithftand  the  reflux  of  the  blood,  when 
its  progrefs  is  flopped  by  ligature,  there  is  a  flaffici- 
ent  fupply  through  the  mufcles,  though  contracted  by 
griping,  to  afford  a  very  great  difcharge. 

What  weight  Stem's  experiment  may  have,  I  will 
not  pretend  to  determine  ;  but  it  would  be  unfair 
here,  to  pafs  over  in  fflence  an  experiment  which 
feems  to  leflen  the  force  of  it.  Stem ,  we  know,  up¬ 
on  tying  up  the  defcending  trunk  of  the  aorta,  of  a 
live  dog,  found  the  motion  of  all  the  hinder  parts 
below  the  kidneys,  toceafe;  which  conftantly  return¬ 
ed  again  upon  looflng  the  ligature ;  hence  it  was 
pretty  univerfally  believed,  that  mufcular  motion 
depended  upon  the  blood.  The  learned  Monfieur 
Aftruc ,  however,  having  frequently  repeated  this  ex¬ 
periment,  and  fometimes  in  a  different  manner  from 
StenOy  obferved,  that  not  only  motion,  but  the  fenfe 
of  feeling  was  alfo,  by  this  means,  loft  in  the  parts 

M  above- 
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above-mentioned  ;  fo  that  neither  needles,  knives, 
or  burning  coals,  could  force  any  indications  of  pain 
from  the  dogs  whereon  he  made  the  experiment. 
From  whence  it  appears,  that  the  flux  of  animal 
fpirits  was  hereby  objjruded,  as  well  as  the  blood 
from  the  heart.  Stems  experiment,  therefore,  feemed 
to  Monfieur  Aftruc  inconcluflve  ;  flnce  the  animal 
fpirits  might  full  be  the  only  caufe  of  mufcular  mo¬ 
tion.  But,  wondering  at  this  odd  phenomenon,  he 
at  length  conje&ured,  that  the  ligature  prevented  the 
influx  of  blood  into  the  Arteries  facra,  and  Lumbares , 
\vhich  fend  out  branches  to  the  fpinal  marrow  ;  and, 
by  this  means,  prevented  the  pulfation  requisite  to 
convey  the  fpirits  into  the  crural  and-ifchiadic  nerves; 
he,  therefore,  tied  up,  not  the  aorta,  but  the  two  iliac 
and  the  intermediate,  hypogaftric  arteries,  below 
the  twofold  branching  of  the  aorta  ;  upon  which 
the  dog  remained  well,  and  both  fenfe  and  motion 
continued  in  his  hinder  parts,  though  they  received 
not  one  drop  of  blood  :  and  as  to  the  fpinal  mar¬ 
row,  it  continued  as  in  a  natural  ftate.  The  fame  au¬ 
thor  farther  obferves,  that  the  like  phenomenon  hap¬ 
pens,  upon  tying  up  the  crural  arteries-  for  altho3 
the  Glut  A ,  and  other  mufcles  on  the  hind  part  of  the 
leg,  are  not  entirely  deprived  of  blood  thereby,  yet 
fome  mufcles  are ;  which  neverthelefs  perform  their 
natural  actions.  Thefe  experiments  are  fo  remarka¬ 
ble,  that  1  durft  not  here  omit  them ;  but,  as  to 
the  certainty  of  them,  and  the  confequences  that 
may  hence  be  drawn,  I  leave  every  one  to  try 
and  judge  for  themfelves.  To  return. 

As  for  the  velocity,  in  this  cafe,  it  is  very  proba¬ 
ble,  that  the  blood  moves  much  quicker  through  the 
arteries,  than  the  fpirits  through  the  nerves  ;  the  Hrffc 
being  drove  by  the  violent  contraction  of  the  heart, 
and  the  latter  chiefly  protruded  and  thrufl:  forwards 
by  frefli  fpirits,  feparated  by  the  cortical  part  of  the 
brain  j  though,  at  the  extremities  of  the  veflels,  the 
fermentation  is  much  ftronger,  and  fecretion  more  co¬ 
pious,  as  a  greater  influx  of  fpirits  occaflons  a  more 
violent  attrition ;  fo  that,  as  the  fpirits  are  determi¬ 
ned 
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ned  by  the  will,  in  greater  quantities  into  a  mtifcle* 
a  greater  quantity  of  fluid  may  prefs  into,  and  diftend 
the  mufcular  fibres.  But  the  blood  it  felf  is  always 
in  a  brisk  motion,  by  the  conftant  prefiure  of  the 
heart ;  and  how,  the  will  determining  a  greater  quan¬ 
tity  of  fpirits  to  any  mufcle,  they  come  to  have  an 
immediate  effed:,  in  that  part,  may  be  eafily  explain¬ 
ed  ;  for  the  operation  is  as  fuddenly  performed,  fup- 
pofing  the  part  ever  fo  far  diftant,  as  if  it  were  ever 
fo  near.  To  explain  which,  we  may  confider,  that,  if 
one  mufcle  be  at  the  toe,  another,  in  the  eye,  and  a 
third  in  the  thigh  ;  fince  the  will  adually  hath  the 
power  to  determine  fpirits,  in  greater  or  lefs  quanti¬ 
ties,  to  each,  the  nerves,  that  refpedively  lead  to  thofe 
feveral  parts,  being  before  full  of  fpirits,  at  the  fame 
time  that  an  impreflion  is  made  upon  the  origin  of  the 
nerves,  according  to  the  quantity  prefled  in,  there 
will,  by  the  communication  of  motion,  be  as  much 
fqueezed  out  at  the  other  end,  let  the  veifei  be  long 
or  fhort  ,*  the  contiguity  of  the  parts,  continuing  the 
preffure  to  the  extremities  at  ever  fo  great  a  diftance, 
in  the  fame  time,  as  it  would  at  a  fmall  one,*  the  pref- 
fure  being  only  difcontinued,  where  the  contiguity  is 
difcontinued ;  for  fuppofe  a  prelfure  be  made,  upon 
the  three  lines  of  different  lengths,  a,  a ,  a3  whofe 
extremities  are  by  b ,  b3  when  the  force  is  exerted  up¬ 
on  the  points  a ,  a ,  a ,  the  extremities  b3  b3  b3  will 
move  together, 

a 
a 
a 

the  contiguity  reaching  through  all  the  length  of 
each  line;  and  fuppofing  thefe  lines  to  be  nerves; 
at  the  fame  time  that  fpirits  are  forced  into  ay 
j  a ,  the  orifices,  the  fame  quantity  is  thruft  out  at 

j  b3  b3  b3  the  extremities.  Thus  the  pulfe  may  be  felt 
;  at  the  toe,  as  foon  as  at  the  breaif  ;  whence  the  ce- 
i  lerity  of  motion  does  not  depend  upon  the  velocity  of 
j  the  fpirits,  through  the  nerves,  fo  much  as  upon  the 
|  celerity  of  the  determination,  which  quickens  the 

M  ^  pro- 
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protrufions ;  at  the  fame  time,  therefore,  that  the 
will  determines  fpirits  into  the  origin  of  the  nerves, 
the  protrufion  continued,  preftes  them  out  of  the  ex¬ 
tremities,  which,  joined  with  the  arterial  blood,  foon 
perform  their  office. 

Flow  the  will  determines  the  protrufive  motion  of 
the  lpirits,  is  too  difficult  a  fubject  to  be  here  in¬ 
quired  into.  Nor  is  it,  perhaps,  much  lefs  difficult, 
to  demon  (irate,  by  mathematic  rules,  the  real  man¬ 
ner  how  the  action  of  a  mufcle  is  performed  ;  though 
fome  have  undertook  it ;  for,  as  the  rineft  velfels  are 
too  fmall  for  us  todifcover  their  contexture  and  fa¬ 
bric;  and  as  we  cannot,  therefore,  be  mathematically 
certain  of  their  pofitions  and  frame;  fo  we  cannot, 
by  fucli  rules,  draw  any  conclultons  amounting  to 
mathematical  certainty :  whatever  is  too  fine  and  mi¬ 
nute,  to  be  an  object  of  fenfe,  can  only  be  a  f  object  of 
reafon  ;  and  line©  this  is  of  that  kind,  it  is  too  long 
for  this  place.  And  if  we  would  indulge  conjectures, 
it  requires  a  particular  tract,  wherein  there  may  be 
icope  allowed  to  our  reafon. 


Chap.  XVI. 


Of  the  Office  and  Ufe  of  the  Skin,  together 
with  the  Separation  of  the  Sweat. 


AL  L  the  mufcles,  under  the  skin,  are  covered 
with  a  thin,  cavernous  membrane,  furnifhed  with 
arteries,  veins,  nerves,  lymphatics,  and  cavities  that 
contain  an  oily  fubftance ;  it  is  alfo  lupplied  with 
mufculous  fibres,  diftributed  throughout  its  fubftance, 
to  ftrengthen  its  ftruefure,  and  promote  the  exprelfton 
of  that  oil.  It  is  very  apt  to  dilate,  ftretch,  and  increafe 
to  any  dimenfions ;  and  chiefly  collects  fat,  which 
ftagnates  in  its  round  cells;  which,  being  feparated,  from 
the  arterial  blood,  into  the  bladders  it  contains,  ferves 
to  anoint  and  defend  the  mufcles,  and  render  themflip- 
pery :  it.  is  alfo  furnifhed  with  a  membrane,  which  di- 
ftinguiflies  thefe  mufcles  one  from  another;  and,  be¬ 
ing  alfo  inferted  betwixt  their  fibres,  is  mixed  with 
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the  flefliy  part  of  the  whole  mufcle  ;  and,  when  there 
is  occafion,  helps  to  temper  the  acquired  fharpnefs  of 
the  blood ;  and  proves  of  great  fervice  to  that  fluid, 
when  violently  agitated,  and  to  the  mufcles  that  lie 
underneath.  Being  prefled  and  melted  by  heat  and 
motion,  and  received  into  adipous  veflels,  it  may  be 
carried  to  the  proper  places,  and  at  length  be  retur¬ 
ned,  more  fubtilized,  by  the  veins ;  .and,  having  per¬ 
formed  its  office,  it  may,  perhaps,  in  fome  meafure, 
exhale  :  but  its  unbtuous  part,  douhtlefs,  ferves  to 
moiften  both  the  skin  and  the  fcarfe-skin. 

Upon  this  lies  a  thick  clufter  of  nerves,  under 
the  skin,  interwoven  into  the  form  of  a  membrane  ; 
and  rendered  exceeding  tough  and  fubftantial,  by 
the  hard  coats  of  the  nerves ;  it  is  every  where  in— 
terfperfed  with  arteries,  veins  and  lymphatics,  from 
whence  maft  that  lie  upon  them  arife. 

The  nerves,  riling  from  this  texture,  form  pyra¬ 
mids,  which  laying  down  their  outward  coat,  received 
from  the  Dura  mater ,  thereby  afford  a  net-like  body, 
firft  dif covered  by  Malpighi  in  the  feet,  hands  and 
tongue;  but  more  accurately  defended  by  Ruyfchc, 
not  only  in  thofe  parts,  but  through  all  the  body  ; 
forming  various  Papilla,  in  leveral  places ;  that  reticu¬ 
lar  body  having  perforations,  equal  to  the  number  of 
the  Papilla  ;  which  it  not  only  fends  forth,  bur  ftreng- 
thens  and  regulates  them ;  being,  as  yet,  not  only 
nervous,  but  foft.  In  places  endowed  with  exquifite 
fenfe,  they  are  more  viable  and  thick  ;  as  in  the 
tongue,  the  nipples,  the  glans  of  the  penis,  the  Va¬ 
gina  Uteri ,  the  lips,  the  efophagus,  the  ftomach,  and 
iriteftins,  where  they,  have  not  a  thick  skin,  but  are 
only  covered  with  a  very  fine  coat  at  the  fingers  ends, 
and  the  ends  of  the  toes,  they  are  likewife  covered 
with  a  skin  which  is  very  fine  ;  but  in  the  reft  of  the 
body,  where  the  skin  is  thicker,  they  are  fewer,  lefs 
in  magnitude,  and  not  fo  fenfible.  The  reft,  of  this 
reticular  body  hath  neither  blood-veflels,  nor  lym¬ 
phatics  ;  and,  the  fcarfe-skin  being  pulled  oft,  they 
appear  lefs,  and  not  fo  pointed  and  fharp. 

From  the  fame  nervous  intertexture,  or  branches, 
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rife  feveral  (harp,  thin  bodies,  in  feveral  places,  cal¬ 
led  hairs ;  fome  of  which,  alfo,  fpring  from  the  oily 
glands,  placed  betwixt  them,  and  growing  long,  are 
dried  in  the  air ;  thefe  are  often  contained  in  long 
(heaths,  which  ferve  not  only  to  defend  the  skin,  but 
to  ftrengthen  the  pores. 

A  great  many  branches,  from  the  arteries  under 
the  skin,  being  difperfeci  and  interwoven  one  with  an¬ 
other,  fend  forth  very  fine  vefiels,  outwardly  appa¬ 
rent  ;  which,  in  health,  yield  a  thin,  volatile,  odori¬ 
ferous,  fait,  invifible  vapor,  exhaling  from  under 
the  fcarfe-skin  ,*  but  when  thefe  tubes  are  relaxed, 
or  the  humors  too  much  agitated,  it  appears  in  the 
form  of  fweat. 

The  veins  under  the  skin,  in  like  manner,  appear 
externally,  in  fmall  branches,  which  are  inferred  into 
larger,  but  breathe  out  nothing ;  only  receive  the  re- 
fidue  of  the  arterial  blood  and  humors,  and  carry 
it  back  towards  the  heart ;  firfl  mixing  the  fineff 
lympha  with  the  watry  humors,  and  that  lympha 
gradually  with  the  thicker,  then  with  the  ferum,  and 
at  laft  with  the  blood. 

But,  befides  thefe,  there  are  other  unduous  pores, 
in  the  external  skin,  which  emit  and  difcharge  oily 
exhalations,  fit  to  foften,  loofen,  moillen,  warm, 
and  preferve  it  from  exhaling  too  much.  And  {fill 
there  are  many  others,  perpendicular,  deep  and  cy¬ 
lindrical,  on  the  infides  whereof,  are  abundance  of 
orifices,  wrhich  exhale  liquids,  there  colle&ed,  that 
ftagnate  and  dry  into  a  worm-like  pafte,  which,  in 
the  air,  grows  black,  and  is  often  the  caufe  of  many 
diftempers  of  the  skin. 

Upon  this  lies  the  fcarfe-skin,  which,  by  reafon 
of  its  tender  vefiels  and  fubtle  filaments,  may  be 
broke  with  the  leafi:  force.  It  is  eafily  feparable  from 
the  parts  underneath  it,  and  divifible  into  abundance 
of  j Lamina:  it  hath  no  vefiels  that  can  be  rendered 
vifible,  nor  is  it  endowed  with  fenfe ;  being  compo- 
fed  wholly  of  p’rodigioufly  minute  fcales,  cut  into 
furrows  and  ridges,  which,  at  the  fingers  ends  are 
fpjral,  and  very  vifible.  In  the  middle  of  thefe  fur- 
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Tows,  the  pores,  which  difcharge  the  fweat,  lie  hid, 
and  on  each  fide  a  row  of  nervous  Papilla,  parallel 
and  equal  to  one  another ;  whence  it  appears,  that 
the  veifels,  which  difcharge  fweat,  thofe  that  tran- 
fpire  exhalations,  and  the  Papilla  which  caufe  the 
fenfe  of  feeling,  are  defended  by  this  thin  covering, 
which  neither  hinders  nor  increaies  fenfe. 

Sweat  is  difcharged  out  of  open  orifices,  under  the 
fcarfe-skin,  rifing  thro"9  perforations  in  the  reticular 
body,  by  excretory  veffels,  which  are  fent  out  from 
glands  in  the  skin,  called  Milliares  •  they  lie  upon 
the  fat,  and  are  difperfed  all  over  the  body,  are 
clofely  joined  together,  and  furnifhed  with  arteries, 
veins  and  nerves.  The  external  orifice  is  covered  with 
a  hollow  valve,  which  is  round,  and  may  be  lifted  up, 
placed  under  the  fcarfe-skin ;  being  capable  of  dit¬ 
ch  arging  or  retraining  the  humor. 

This  is  the  chief  organ  of  fweat,  to  which  Ruyfche 
adds  other  veffels,  before  defcribed.  The  fweat  thus 
feparated  is  different,  according  to  the  variety  of  the 
weather,  the  foil,  fex,  age,  temper,  or  as  the  emun- 
dtories  differ  •  or  according  to  the  food,  way  of  liv¬ 
ing,  and  the  time  of  digeflion,  alrnoft  in  the  manner 
we  laid  of  the  urine. 

And  indeed  there  is  a  very  great  fimilitude  between 
them  ,*  as  will  appear,  upon  comparing  one  with  the 
other.  For,  firfl ,  fweat  greatly  abounds  in  phlegm, 
as  appears  from  its  clearnefs  and  fluidity ;  Secondly , 
It  contains  many  oleaginous,,  or  fulphureous  parts, 
as  appears  from  the  fandy  color  it  communicates  to 
linen ;  Thirdly ,  It  has  a  ,  confiderable  quantity  of 
a  briny  fait,  as  we  learn  from  its  tail: ;  Fourthly ,  It  in¬ 
cludes  fome  alkaline  parts,  becaufe  it  changes  a  tin¬ 
cture  of  mallow-flowers  green  ;  Fifthly ,  The  alkaline 
falts,  wherewith  it  is  impregnated,  are  volatile,  as  may 
probably  be  concluded  from  its  known  volatility ;  howe- 
yer,  ’tis  certain,  that  it  precipitates  a  folutionof  corro- 
five  fublimate,  and  therefore  has  alkaline,  as  well  as 
muriatic  fait;  Laftly ,  It  contains  fome  earth,  as  other 
mix’d  bodies  do  ,*  though  this  here  is  in  a  very  fmall 
quantity,  and  fo  fine,  as  to  be  moil  eafily  reducible 
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into  an  impalpable  powder.  It  follows,  that  fweat  is 
a  thin,  fero'us  fluid,  mixed  with  fome  fulphur,  a  good 
deal  of  muriatic,  but  more  volatile,  fait,  and  a  ve¬ 
ry  little  earth  :  the  fame  properties  being  found  in 
urine,  it  may  be  concluded,  i.  That  fweat  and  urine 
may  fupply  each  other’s  defect ;  and  accordingly  we 
And,  that  as  fweat  is  promoted,  the  excretion  of  urine 
is  diminilhed,  and  vice  verfa.  2.  That  they  may  be 
both  provoked  by  the  fame  remedies ;  thus,  diapho¬ 
retics,  failing  to  anfwer  their  intention,  prove  diu¬ 
retic  ;  and  the  contrary  may  be  faid  of  diuretics. 
3.  That  fweat  carries  off  many  of  the  (harp  falts, 
wherewith  the  blood  abounds,  and,  by  that  means, 
may  accidentally  prevent  or  cure  many  diftempers. 

The  quantity  of  this  excrement  is  very  fmall,  in  a 
found  body,  except  after  an  error  in  the  fix  non- 
naturals.  The  firft  eruption  of  it  is  hurtful,  but, 
by  accident,  fometimes  does  good. 

Chap.  XVII. 

Of  Infenfible  Perlpiration. 

TO  E  S  I  D  E  S  the  veffels,  which  tranfpire  under  the 
JD  feales  of  the  fcarfe-skin,  there  are  fome  which 
open  obliquely,  and  are  Jo  immenfely  fmall,  that 
125000  are  fuppofed,  by  Leeuwenhoeck. ,  to  make  their 
difeharge  in  the  fpace  of  one  common  grain  of  fand ; 
from  thefe,  a  moft  fubtle  humor  continually  tranfpires, 
in  all  the  parts  of  the  body ;  which  was  firft  cbferved 
by  San  florins  3  to  whom  alone  the  glory  and  perfection 
of  this  difeoyery  is  entirely  owing. 

This  exhalation  arifes  from  the  whole  external 
skin ;  as  alfo  through  that  of  the  mouth,  nofe,  jaws, 
larynx,  lungs,  efophagus,  ftomach,  jnteftins,  blad¬ 
der,  and  womb  ;  fo  that  the  quantity  of  it  exceeds 
that  of  all  thy  other  excretions,  joined  together:  for,  in 
Italy ,  when  the  body  is  ftrong  and  healthy,  and  after 
moderate  hying,  that  which  is  difeharge  d,  by  the  ex¬ 
ternal  skin,  mouth  and  noftrils,  is  five  eighths  of  vyhat 
is  taken  into  the  body.  It 


of  PHYSI  C.  169 

It  cannot  appear  incredible,  that  an  animated  bo¬ 
dy  (houid  thus  perfpire  ;  when  Mr.  Boyle  has  obfer- 
ved  the  like,  even  in  the  moft  iolid  and  inanimate 
fubftances.  Befides,  we  fee  the  air,  when  returned, 
in  refpiration,  from  the  lungs,  brings  along  with  it  a 
vapor,  which,  in  the  cold,  condenfes  into  confidera- 
ble  drops.  We  likewife  find,  that  a  finger,  or  any 
other  part  of  the  body,  applied  to  glafs,  or  polifli- 
ed  metal,  leaves  a  moifture  behind  it  thereon  ;  and 
Leemvenhoeck  affures  us,  that  a  quantity  of  this  mat¬ 
ter  may  be  collected,  by  holding  the  naked  arm  in 
a.  proper  veflel,  without  any  mixture  of  fweat :  but 
the  experiments  of  San&orius  are,  alone,  abundantly 
fufficient,  for  the  proof  of  its  exiftence.  The  caufes  of 
this  excretion  are  various,  and  depend  upon  the  con¬ 
tinual  abtion  and  re-action  of  the  parts,  both  folid 
and  fluid,  as  has  been  already  explained  ;  tho3  the 
matter  of  it  muft  chiefly  proceed  from  the  fluids, 
and  probably  retains,  the  fame  nature  with  the 
more  volatile  parts  of  the  blood ;  that  is,  it  may 
be  a  mixture  of  phlegm,  volatile  fait,  and  oil,  in  cer¬ 
tain  proportions. 

The  great  fubtlety  of  this  fluid,  the  uninterrupted 
continuance,  and  large  evacuation  thereof,  feeming 
lightnefs  to  ones  felf,  and  the  weight  of  the  body  in- 
creafing  in  the  fcale,  and  its  increafe  after  deep,  are  ar¬ 
guments  of  the  prefence  of  perfect  health  ;  and  thefe 
are  the  chief  means  to  preferve  it.  But  when  this 
fluid  recedes  from  thefe  conditions,  it  is  alnioft  an 
infallible  indication  of  difeafes,  ancj*  perhaps,  the 
caufe  of  them  alfo. 

It  is  preferred,  increafed  and  reftored  by  the  vifce- 
ra,  veftels  and  fibres,  being  in  full  ftrength ;  by  exercife 
of  the  body,  till  a  gentle  fweat  begins  ;  by  venery, 
moderately  ufed,  and  occafioned  by  the  natural 
ftrength  of  a  found  body,  not  by  the  longing  of  the 
mind ;  by  feven  or  eight  hours  fleep,  the  body  being 
well  covered,  but  not  prefled  with  too  great  a  weight 
of  bed-cloaths ;  by  the  effedts  of  moderate  joy ;  by 
youth ;  by  wholfome  food,  that  is  light,  fermented, 
gnd  not  fat,  bi]t  moderately  fe  a  foil'd  5  and,  Jaftly, 
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by  a  pure  air,  that  is  ferene,  dry,  heavy  and  cold : 
but  whatever  things  are  contrary  hereto,  as  alfo  the 
increafe  of  the  other  excretions,  diminifh,  hinder, 
and  deprave  it. 

From  hence  we  may  underftand,  not  only  what 
the  matter  of  this  perfpiration  is,  but  alfo  its  caufe, 
effect,  neceffity  and  ufe ;  being  defigned  to  pro¬ 
mote  agility  of  body,  a  foftnefs,  and  a  reftoration 
of  what  is  deftroyed ;  but  efpecially,  to  render  the 
nervous  Papilla  moift  and  lively,  apt  to  be  affect¬ 
ed  with  objects,  and  always  ready  to  convey  the 
impreflions  thereof. 

And  from  hence  it  alfo  appears,  that  if  fweat  be 
increafed,  and  its  veifels  enlarged,  perfpiration  muft 
needs  be  diminifhed,  and  its  veflels  compreffed.  This 
perfpiration,  alfo,  is  turned  into  fweat,  by  violent 
motion,  and  too  much  heat;  though,  by  moderate 
motion,  and  gentle  heat,  it  is  very  much  promoted ; 
but  nothing  can  be  more  ferviceable  to  promote  it, 
than  a  gentle  fri&ion  of  the  skin,  long  continued. 

But  large  and  continued  fweating  greatly  fatigues 
and  weakens,  and  this  always  neceffarily  happens  to 
infirm  perfons,  and  thofe  that  are  confumptive,  or 
phthifical,  in  fainting  fits,  or  at  the  approach  of  death. 

It  alfo  appears  from  hence,  whv,  both  prefently 
upon  eating,  and  a  long  time  after,  perfpiration  di- 
minifhes  in  a  found  perfon ;  alfo,  why,  betwixt  the 
fifth  and  the  twelfth  hour  after  feeding,  perfpiration 
is  the  greateft ;  and  likewife,  why  riding  on  horfe- 
back,  or  in  a  coach,  failing,  or  great  motion  upon  the 
ice  or  fnow,  fo  greatly  promote  it. 


Chap.  XVIII. 


Of  the  Nutrition,  Growth  and  Decreafe  of 

the  Body. 

TO  enable  a  human  body  to  make  a  due  ufe  of 
all  the  motions  of  the  humors,  veflels  and  mtif- 
desj  already  mentioned,  without  prejudice  thereto, 
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an  aptnefs  to  motion  is  required  in  the  veflels,  muf- 
cles  and  fibres  themfelves :  now,  to  this  end  the  parts, 
which  are  coherent,  ought  partly  to  be  freed  from, 
and  partly  to  remain  in  contact,  which  cannot  be, 
unlefs  the  greater  parts  confift  of  the  moft  fmall, 
thin,  and  fhort  ones ;  nor  will  that  happen  again, 
unlefs  a  renovating  humor  conftantly  pafs  betwixt 
them,  to  hinder  their  growing  together ;  the  whole 
body,  therefore,  as  it  is  flexile,  and  fubjedi  to  chan¬ 
ges  from  conta^i:,  ought  of  neceflity  to  confift  of 
fmall  veflels. 

But  this  very  motion,  being  continually  and  vio¬ 
lently  performed,  in  veflels  of  fuch  a  tender  fabric,  the 
leaft  parts  muft  needs  be  thereby  worn  off  from  the 
folids  ,*  and  thence,  being  mixed  with  the  liquids,  be 
moved  round,  by  the  perpetual  circulation  of  the  jui¬ 
ces,  as  well  as  by  the  adlion  of  the  mufcles,  and 
tranfpire ;  in  the  mean  while,  the  fluids  being  ground 
fmall,  by  continual  attrition  of  their  parts,  and  drove 
to  the  veflels  through  which  they  tranfpire,  are  quite 
excluded  out  of  the  body  ;  and  thus  the  animal  ma¬ 
chine,  from  the  very  condition  of  its  frame,  is  foon 
deftroyea. 

It  is  therefore,  requifite,  for  the  due  continu¬ 
ance  of  life,  that  as  much  matter,  and  of  the  fame 
kind,  fhould  be  continually  reftored  to  the  humors 
and  folid  parts,  as  was  loft  by  thofe  motions ;  and 
this  adtion  is  called  nutrition. 

The  humors,  worn  away,  are  again  fupplied,  as  to 
their  matter,  by  meat,  drink  and  air ;  as  to  the  qua¬ 
lities  required,  thofe  are  produced  by  the  concurring 
afllftance  of  the  parts  hitherto  explained,  and,  by 
means  thereof,  applied  to  the  veflels  where  they  are 
wanting. 

The  nutrition  of  the  folid  parts,  which  is  the  more 
obfcure,  may  be  underftood  by  the  knowledge  of  the 
following  particulars.  Every  folid  part  of  the  body  is 
compofed  of  other  lefs  folids,  very  like  to  the  greater  ; 
the  veflels,  of  fmaller  veflels ;  and  the  bones,  of  fmaller 
bones;  and  this  manner  of  ftrudiure  proceeds  be¬ 
yond  all  the  limits  of  fenfe,  afllfted  by  what  art  fo- 
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ever  ,*  as  Malpighi ,  Ruyfche ,  Leemvenhoeck  and  Hook 
have  fhewn,  by  accurate  experiments  ;  yet,  it  fear ce 
proceeds  ad  Infinitum ,  as  appears  by  the  nature  of 
the  nourifhment,  and  the  fluids  themfelves.  But  mi- 
crofcopes,  injections,  the  leaf;  imaginable  wounds, 
velicatories,  confumptions,  and  the  withering  away  of 
the  body,  inform  us,  that  the  folid  parts,  in  refpedt 
of  the  humors,  are  but  very  finall  ;  for  it  is  almoft 
demon finable,  from  the  confideration  of  the  rife  and 
generation  of  the  veffels,  and  the  refolution  of  the 
greater  canals  into  their  leaf;  conftituent  parts,  that 
the  folid  mafs  of  the  whole  body,  is  almoft  whol¬ 
ly  compofed  of  mere  nerves,  confidered  in  their  com¬ 
munication,  and  primary  compofition. 

And,  truly,  all  that  mafs,  except  an  incredible 
fmall  particle,  at  the  fir  ft  grew  together,  from 
thole  which  were  before  the  moft  fubtile  liquid  of 
the  Colli  qu  amentum,  almof;  all  which  goes  to  compound 
the  body;  being  much  like  the  nervous  juice,  accord¬ 
ing  to  Malpighi :  for  the  white  of  the  egg  does  not 
nourifh,  before  it  hath  been  long  brooded  upon,  that 
is,  till  that  thick  humor  hath  palled  thro*  a  great  ma¬ 
ny  degrees  of  fluidity,  by  feveral  changes,  to  fit  it 
laft  for  the  purpofes  required ;  and  even  then,  when 
it  comes  to  fupply  the  embryo,  it  is  very  thick,  and 
muft  be  much  more  fubtilized  in  its  veffels  and  vifeera. 

The  firft,  tender,  folid  parts,  being  made  out  of  this 
mofl;  fubtle  humor,  which  are  then  almof;  fluid,  they 
again  pafs  through  a  great  many  different  degrees  of 
folidity,  before  they  arrive  at  the  perfection  of  folid. 
parts ;  as  appears  from  MalpiglA  and  Ruyfche ,  and 
even  from  the  different  parts  themfelves. 

From  whence  it  appears,  that  the  folid  parts,  in 
their  firft  origin,  only  differ  from  liquids,  whence  they 
fpring,  by  reft,  coheiion  and  their  figure.  There! ore, 
fuch  a  particle,  while  fluid,  will  become  part  of  a  folid,  to 
be  formed  thereof,  as  foon  as  the  power,  that  cauies 
it  to  cohere  with  the  other  folid  parts,  fhall  act ;  by 
what  means  foever  it  be. 

And  this  coheiion  of  the  parts  is  beft  produced  in 
a  fibre  already  formed,  if,  in  the  folid  body,  there 
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be  a  fufficient  place  left  by  that  particle  which  was 
loft*  and,  at  the  lame  time,  another  particle  in  the  fluid 
of  equal  bulk,  figure  and  nature  ;  and  endowed  with 
fufficient  force  to  thruft  it  in,  or  fit  it  to  that  place. 

There  will,  therefore,  be  a  true  nutrition  of  the 
folids,  in  the  fmalleft  veifels,  which,  by  addition,  be¬ 
come  greater,  that  is,  in  the  nerves  or  veifels  like 
thereto  ;  which,  flnce  it  cannot  be  performed  without 
a  liquid  be  brought  into  thefe  veifels,  itfeems  plain, 
that  the  moft  immediate  matter  of  nourifhment,  is 
the  fubtle,  nervous  juice,  or  fome  other  like  it ;  and, 
therefore,  appears  to  be  performed  and  produced 
from  the  laft,  and  moft  refined  actions  of  nature ; 
and,  that  it  may  be  performed  well,  all  the  preced¬ 
ing  adions  ought  to  be  perfed. 

The  chyle,  therefore,  may  fill  the  greater  veifels, 
but  cannot  recruit  the  folid  parts ;  but,  being  attenu¬ 
ated,  altered,  ratified.,  mixed,  and  made  fit  to  pafs 
through  fome  veifels,  by  the  force  of  refpiration  in 
the  lungs,  it  is  rendered  the  more  proper,  indeed, 
but  ft  til  not  fit  matter  for  this  ufe. 

However,  by  the  repeated  effed  of  the  lungs,  vi- 
fcera  and  veifels,  it  becomes  a  white,  tenacious,  form¬ 
ing  liquor,  almoft  without  fmell,  that  thickens  by 
the  heat  of  the  fire,  or  in  lpirit  of  wane  *  being  then 
like  the  white  of  an  egg,  and  called  ferum ;  and, 
therefore,  is  fuch  a  fluid,  as  hath  all  the  requilites, 
which  ought  to  be  in  that  ,*  whereof,  xpereience 
teaches  us,  all  the  folid  parts  of  an  animal  body  are 
conftantly  made  or  formed,  only  by  incubation,  or  a 
conftant  heat  and  digeftion.  Thus,  then,  the  mat¬ 
ter  is  brought  a  degree  nearer,  but  yet  is  not  quite 
fit  for  nutrition ;  much  lefs  is  red  blood,  which  never 
enters  the  fmalleft  veifels. 

But,  as  the  heat  of  incubation,  fo  the  adion  of 
the  vifcera  and  veifels,  occasions  divers  changes,  on 
this  circulating  ferum,  till  part  of  it  be  turned  into 
fuch  a  fubtle  humor,  as  is  here  required  ;  and,  being 
confumed,  it  is  again  fupplied,  and  this,  at  length, 
becomes  the  true  and  immediate  matter  of  nourifh¬ 
ment  ;  which,  how  fimple  it  is,  how  infipid  or  with¬ 
out 
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out  fmell,  will  appear  from  the  fire,  putrefa&ion,  of 
the  art  of  chymiftry,  for  it  leaves  nothing  behind, 
but  a  pure  and  exceedingly  light  earth. 

Nor  can  this  matter  be  prepared,  without  under¬ 
going  the  fore-mentioned  alterations.  But  the  fame 
humor  may,  by  too  often  and  repeated  turns  of  cir¬ 
culation,  grow  (harper,  or  lofe  its  liquidity,  and  be¬ 
come  thick ;  being  drained  of  its  oily  parts,  and  ren¬ 
dered  pungent  by  falts,  and  then  it  is  unfit  for  this 
purpofe \  and  may,  perhaps,  be  partly  difcharged 
by  perfpiration,  and  partly  by  urine. 

There  is,  therefore,  a  neceftity  of  new  chyle,  and 
confequently  of  aliment,  to  fupply  this  nourifhment. 

As  to  the  manner  how,  and  the  caufe  why,  nutri¬ 
tion  is  performed,  that  may  appear  from  what 
follows.  The  humor  being  forced  forwards, 
through  a  full,  conical,  cylindrical,  elaffic,  or  ftiff 
and  rigid  tube,  if  it  flows  from  a  broad  part  into  a 
narrower,  or  with  a  refiftance  againft  its  motion,  it 
will  endeavour  to  extend  the  fides  of  the  canal,  ac¬ 
cording  to  its  longer  axis ;  and  this  happens  all  over 
the  body,  except  in  the  veins,  and  the  cavity  of  the 
receptacles.  And  by  this  force,  though  fmall,  being 
conftant  and  repeated,  the  veffels  will,  by  degrees, 
and  infenfibly,  be  lengthen’d ;  and,  by  growing  long¬ 
er,  will  become  thiner,  and  foon  be  more  and  more 
attenuated.  And,  by  this  means,  the  utmolb  extre¬ 
mities  of  the  veffels,  which  are  fmalleft,  will  be  lets 
coherent,  and  next  to  a  ftate  of  diflolution.  And 
thus  the  extremities  of  the  veffels  will  be  render’d 
much  finer,  and  weaker,  and  little  different  from 
fluids.  Whilft,  therefore,  this  motion  perpetually 
proceeds,  in  a  continual  propulfion,  it  muff  needs 
happen,  that  the  laft  particles  of  thefe  fine  tubes, 
being  worn  away,  will  again  put  on  the  form  of  a 
liquid,  in  whatever  part  of  the  body  they  remain : 
and  then  the  fmalleft  parts,  which  compofe  the  fineft 
fibres,  by  their  union,  will  be  fo  mutually  feparated 
from  one  another,  as  to  leave  fmall  intervals  in  thofe 
places,  where  they  before  grew  together ;  and  this 
will  conftantly  happen  every  where,  as  long  as  life  con¬ 
tinues. 
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tinues,  efpecially  where  it  is  ftrong,  and  the  adion  of 
the  body  violent. 

But  the  fame  humor,  wherein  all  this  happens, 
contains  a  great  many  fuch  particles,  as  were  fepa- 
rated  or  loft,  which  it  carries,  applies,  and  adapts  to 
thofe  very  intervals,  with  that  very  force,  with  which 
it  endeavours  to  break  the  veftels ;  and  then  fixes,  fits, 
and  fattens  thofe  intercepted  particles  in  thefe  cavi¬ 
ties  ;  fo  that  they  grow  together  as  the  former:  for 
the  matter,  the  preparation,  and  application  thereof, 
with  the  force  of  motion,  will  always  continue  the 
fame,*  and  therefore,  what  is  loft  will  be  eafily  reftored; 
and  fo  the  folid  parts  remain  as  they  were,  that  is, 
be  nourifhed  and  preferred  continually. 

And  this  (hews  the  wonderful  wifdom  of  our  mak¬ 
er,  that  the  fame  caufe  which  inevitably  deftroys, 
{hall  alfo,  at  the  fame  time,  repair  the  ftrudure  of 
our  bodies;  and  that  too  according  to  this  rule,  that  the 
greater  the  lofs,  the  larger  fhall  be  the  fupply ;  and 
that  thofe  parts,  which,  by  the  adions  of  the  body, 
are  firft  wrorn,  are  always  the  firft  fupplied. 

It  is  plain  then,  that  the  more  tender  thofe  veftels 
are,  the  newer,  and  the  nearer  to  the  moving  caufe, 
fo  much  the  eafier  they  are  ftretched,  diftended,  de- 
ftroyed  and  renewed ;  and,  confequently,  our  bodies, 
the  nearer  they  are  to  their  origin,  the  more  they 
grow  and  increafe. 

Whilft  this  adion  goes  forwards,  the  greater  vef- 
fels  are  more  diftended  by  the  liquor  they  contain  ; 
but,  at  the  fame  time,  the*  fmall  veftels,  which,  in¬ 
terwoven,  compofe  the  membranes  of  the  greater, 
are  more  compreffed,  dried,  and  grow  nearer  toge¬ 
ther,  which  adds  ftrength  to  the  fibres,  at  the  expence 
of  vafcular property;  fo  that  our  veftels  in  time  turn  to 
hard  ligaments,  and  the  humors  become  firm  and  folid. 
By  a  concurrence  of  thefe  caufes,  the  folids  become 
ftrong,  hard,  ftitf  and  thick.  Therefore  the  vaft  num¬ 
ber  of  veftels;,  that  are  in  an  Embryo ,  gradually  de- 
creafes  as  age  comes  on ;  and,  for  the  fame  reafon, 
on  the  other  hand,  as  weaknefs  decreafes,  ftrength 
increafes  :  and  fo  in  young  perfons,  the  quantity  and 
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vigor  of  the  humors  exceeds  that  of  the  folids ;  but 
in  old  ones,  the  folids  in  quantity  and  ftrength  ex¬ 
ceed  the  liquids  :  from  whence  the  means  of  increafe, 
decreafe  and  death  of  the  body,  from  old  age  alone, 
plainly  appears  ;  with  the  caufes  and  different  appear¬ 
ances  thereof. 

Whoever  confiders  this  whole  account,  and  then 
compares  thole  accidents  therewith,  which  happen  to 
the  body,  will  clearly  perceive  this  to  be  the  ftate  of 
the  cafe ;  for  the  whole  cuticle  every  where  perpetu¬ 
ally  fcales  off,  perifhes,  and  renews  again ;  the  hair, 
nails,  teeth,  cut  off,  pared  and  wore,  grow  afrelh ; 
and  parts  of  the  veffels  and  bones,  taken  away,  in  a 
Ihort  time,  return  on  every  fide  ;  and  if  the  filth  in 
the  extremities  of  the  veffels,  throughout  the  body, 
that  is  either  worn  off,  or  collected  there  by  exha¬ 
lation,  be  viewed  in  water,  with  a  microfcope,  after 
being  evaporated,  or  diluted,  it  appears  to  confift  of 
folids  and  fluids ;  and  the  fame,  when  obtained  by 
wafhing,  rubbing,  or  abrafion,  exhibit  the  like  ap¬ 
pearance. 

From  hence  it  likewife  appears,  that  the  increafe 
of  the  bulk  of  the  body,  as  to  the  whole  habit,  in  fie- 
fhy,  and  fat  grown  people,  depends  not  upon  the  increafe 
of  the  folids ;  but  on  their  being  extended  into  great¬ 
er  cavities,  and  fill’d  with  congefted,  ftagnant  humors  ; 
for  which  reafon  fatnefs  is  troublefome,  weakens  and 
fuffocates :  fo  that  there  is  a  great  deal  of  difference 
betwixt  repletion  and  nutrition  ;  fince  the  one  ftreng- 
thens  and  thickens  the  veffels ;  the  other  weakens, 
relaxes  and  extends  them. 

From  hence  alfo  appears  the  reafon,  why  the  fa¬ 
bric  of  the  folids  is  not  diflolved  by  the  liquid  con¬ 
tents  ;  and  why  our  machine  continues  fo  long  fit  for 
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motion ;  why,  when  the  nerves  are  by  any  means 
corrupted,  the  part,  to  which  they  lead,  lofes  its 
nourifhment ;  why,  in  an  embryo,  there  are  no  fo¬ 
lids,  in  a  fetus  few,  and  in  old  men  many ;  fo  that 
even  the  nerves,  tendons,  arteries,  and  receptacles, 
firft  becomes  cartilaginous,  and  then  bony. 

From  hence  moreover  we  may  underftand,  by  what 
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different  and  various  means,  the  circulation  of  the 
humors  of  our  body  is  carried  on,  and  how  different 
the  effects  thereof ;  and  that  though  it  may  feem  ea~ 
fy,  yet  that  it  is  difficult  or  impoffible  to  determine, 
how  often,  in  a  given  time,  the  humors,  in  general, 
circulate  once  through  the  heart. 

Thus  far  the  induftrious  Boerhaave ,  whofe  opinion 
of  nutrition  and  decreafe  feems  well  grounded,  and 
every  way  rational;  yet,  tho'  this  adion  appears  mod 
likely  to  be  performed  by  the  nervous  juice,  or  fome- 
thing  like  it  >  fince  the  mafs  of  blood  is  too  thick,  as 
well  as  the  cruder  chyle,  to  penetrate  into  the  finer 
veifels  ;  yet^  where  the  blood-veffels  do  penetrate, 
the  arterial  blood  feems  to  have  a  great  fhare  herein  ; 
not  only  by  ftretching  the  veffels  lengthways,  and  di¬ 
lating  them,  but  by  affording  feme  part  of  the  matter 
whereof  they  are  compofed,  efpecially  after  lofs  of 
fubftance,  either  in  the  flelhy  parts  of  the  mufcles, 
or  the  more  folid  ones  of  the  bones. 

When  there  is  a  lofs  of  fubftance  in  a  mufcular  part, 
the  new  matter  that  fupplies  the  deficiency  and  incarns, 
is  of  the  exad  color  of  blood,  and  feems  to  be  found¬ 
ed  out  of  its  mafs  :  the  fpirits  or  nervous  juice  may, 
indeed,  be  mixed  with  it,  and  ad  as  a  plaftic  power, 
in  forming  the  veffels ;  and  may  alfo  prove  a  cement 
to  agglutinate  the  thicker  parts  of  the  blood,  and  de¬ 
termine  them  into  a  due  frame  and  order. 

When  a  callus  is  thruft  out  of  a  bone,  though  the 
fubftance,  of  the  bone  it  proceeds  from,  be  white, 
yet  the  callus  is  perfectly  of  the  color  of  the  blood, 
which  color  it  lofes  not,  till  the  veffels  are  compreffed 
fo  clofe,  that  they  admit  no  more  blood  into  them, 
and  then,  by  degrees,  they  degenerate  therefrom  ; 
and,  being  no  longer  of  a  flefhy  fubftance,  acquire 
the  color  of  a  bone,  admit  of  no  nouriftiment,  but 
what  is  fuitable  to  a  bone,  and  adapted  to  pafs  in¬ 
to  its  pores. 

But,  indeed,  it  matters  not,  whether  a  part 
receive  its  nourifftment  from  the  nerves,  or  ar¬ 
terial  blood,  or  both  conjointly ;  or  vffiether  the 
lymphatics  are  nouriffied  by  their  lympha,  as  bones 
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are  kept  moift,  and  preferved  by  an  oily  mucilage, 
feparated  into  their  medullary  cells ,*  fince,  as  the 
animal  fpirits  are  diftributed  to  all  the  points,  through¬ 
out  the  whole  body,  there  is  nutritious  and  nervous 
juice  mixed  with  all  kinds  of  humors,  either  to  nou- 
'  rifh  and  fupply  the  defeats  of  any  part,  or  prove  a 
means  to  apply  and  adapt  fome  other  juice  to  that 
purpofe,  whole  parts  are  fitly  prepared  to  enter  in¬ 
to  thofe  vacancies  that  want  to  be  repaired. 

It  likewife  feems  highly  probable,  that  the  lympha 
has  no  inconfiderable  (hare  in  this  action ;  it  being  a 
fluid  that  appears  extremely  well  fited  thereto  :  for, 
it  is  thin  and  penetrating,  to  enable  it  to  infi- 
nuate  into  all,  even  the  minute  points  of  the  body, 
and  to  repair  what  is  wanting.  Secondly ,  It  is  vifeid 
and  unctuous,  fo  that,  when  feparated  from  its 
phlegm,  it  may  fix  and  glue  the  parts  together.  'Third¬ 
ly ,  It  is  fmooth  and  infipid,  and  therefore  will  not 
irritate  and  dilacerate  the  prefent  or  remaining  parts, 
inftead  of  repairing  their  lofs,  or  affording  the 
wanted  fupplies.  Fourthly ,  It  is  pellucid,  or  whitilh, 
the  color  of  the  flelh,  when  freed  from  its  blood. 
Fifthly ,  It  is  univerfal ,*  and  all  the  parts  of  the  body 
mufl  be  nouriihed  and  fupplied.  And,  laflly ,  5tis 
endowed  with  a  flow  motion,  that  it  may  gently  Aide 
into  the  veflels  that  require  it.  Now  all  thefe  proper¬ 
ties  being  found  in  the  lympha,  and  fome  of  them, 
perhaps,  in  a  greater  degree,  than  in  any  other  fluid 
of  the  body,  renders  it  exceeding  fit  to  contribute 
to  nutrition  ;  nay,  there  are  thofe,  who  fuppofe  this, 
alone,  to  be  the  actual  caufe  thereof.  Experience,  al- 
fo,  feems  to  countenance  this  opinion ;  for,  in  well  di- 
gefted  wounds,  we  behold  Inch  a  kind  of  fluid,  ouz- 
ing  out  on  every  fide  ,*  by  means  whereof  the  cavities 
of  them  are  filled  up,  and  the  parts  confolidated  to¬ 
gether.  But  whether  this  fluid  be,  of  it  felf,  fuflicient 
to  make  and  recruit  the  folids  of  the  body,  more 
than  the  animal  fpirits,  I  will  not  here  prefume  to 
determine,  though  arguments  are  not  wanting  to 
countenance  fuch  an  aliertion. 


CHAP. 
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Chap.  XIX. 

Of  the  Touch,  or  Senfe  of  Feeling, 

TH  E  organ  of  feeling,  which  receives  different 
imprelftons  and  fenfations  from  the  various  bo-* 
dies  which  afted  it,  and  communicates  ideas  of  thofeJ 
fenfations  to  the  common  fenfory  in  the  brain,  is  com- 
pofed  of  foft,  pulpous,  medullary  Papilla,  which  are 
nervous  and  pyramidal,  riling  from  hard  nerves  un¬ 
der  the  skim*  having  depofited  their  outward  mem¬ 
brane,  and  fo  become  very  fenftble  •  they  are  con-* 
tinually  moiften  d  with  a  very  thin  liquor,  and  de¬ 
fended  with  the  cuticle,  or  fcarfe-skin*  which  is  very 
folid  and  thin,  They  lie  hid  betwixt  the  ftnus^s  and 
the  cavities,  under  the  cuticle,  in  the  parts  proper  for 
exercifing  the  touch ;  as  in  the  tongue,  the  ends  of 
the  lingers  aird  toes ;  and  have  a  power  to  con  trad 
and  th-riid  themfelves  out  again. 

It  is  very  remarkable,  that,  in  the  reft  of  the  body, 
they  are  perpendicular ;  but,  that  about  the  ends  of 
the  lingers  and  toes,  they  lie  ftretched  out  length¬ 
ways  ;  from  whence,  being  joined  to  the  cuti¬ 
cle,  they  are  folded  up  in  it, 'as  in  a  (heath*  and* 
being  dry,  are  there  condenfed  into  the  nails,  fitly 
contrived,  by  the  accefs  of  the  cutaneous  velfels, 
which  are  thick,  to  defend  the  Papilla,  and  hinder 
them  from  growing  callous. 

The  touch,  then,  is  occafioned,  if  the  end  of  the  hu¬ 
ger  be  applied  to  examine  an  objed,  when  the  Papilla  are 
extended  by  the  attention  of  the  mind,  and  gently  rub** 
bed  upon  the  fuperficiesof  the  body.  Thus  a  certain 
motion  is  received  by  thefe  Papilla ,  the  effed  where¬ 
of  is  conveyed  to  the  common  fenfory,  and  excites  ill 
the  mind  the  idea  of  hot,  cold,  moift,  dry,  (bit  or 
hard,  fmooth,  rough  or  figured,  of  a  body  in  mo¬ 
tion  or  at  reft  ;  of  diftance,  tickling,  itching  or  pain. 
From  whence  it  appears,  why  we  feel  pain  when 
a  part  is  rubbed,  or  the  cuticle  fealded,  worn,  or 
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burnt  away ;  or  why  the  feeling  is  loft,  when  the  cu¬ 
ticle  is  become  thick,  hard,  callous,  or  fpoiled  by  a 
cicatrix  ;  what  is  the  caufe  of  that  furprizing  and  un- 
eafy  fenfation,  that  proceeds  from  trembling,  or  the 
fifh  called  Torpedo,  which  gradually  ends  in  numbnefs; 
alfo,  why,  at  the  ends  of  the  nails,  which  are  fixed 
to  the  skin,  and  at  the  roots  thereof,  pain  is  fo  vio¬ 
lent  ;  and,  laftly,  why  there  is  the  moft  acute  fenfe  of 
feeling  where  nails  grow,  and  where  the  furrows  of 
the  skin  are  fpiral. 

C  H  A  P.  XX. 

Of  the  Senfe  of  Taft. 

ON  the  back  of  the  tongue,  efpecially  at  the 
point  and  fides  thereof,  under  the  skin,  lie  ob- 
tuie  Papilla,  which  appear  of  three  kinds,  and  rife 
up  in  a  tongue  that  is  alive,  hot,  moift,  thruft  out, 
and  applied  to  taft  any  thing,  particularly  when  the 
perfon  is  hungry ;  but,  in  dead  bodies,  they  dis¬ 
appear.  They  rife  from  a  nervous  body,  which  lies 
upon  the  mufculous  flefh  of  the  tongue ;  from  whence 
they  pais  through  the  reticular  body,  penetrating  it, 
as  we  faid  of  the  skin ;  and  then  they  are  placed  un¬ 
der  the  external  membrane  of  the  tongue,  ered  in 
Small  fheaths,  which  defend  them  from  things  that 
are  too  fharp,  and  the  heat  of  what  is  taken  into 
the  mouth.  Thefe  Vagina  are  porous,  and  ftick  out 
fo  far,  that,  when  the  aliment  is  Squeezed,  they  run 
deep  into  it,  to  receive  the  objed. 

And  it  appears  not  improbable,  that  thefe  Papilla , 
which  are  fo  numerous,  rife  from  the  ninth  pair 
of  nerves,  which  are  wholly  beftowed  upon  the 
tongue ;  but  that  the  branch  of  the  fifth  pair  Serves 
to  its  mufcular  motion,  as  in  other  parts. 

Experiments,  diligently  and  accurately  made  by 
Bellini,  evidently  prove,  that  thefe  Papilla  are  the 
organ  which  receives  the  impreflions  of  taft,  from 
objeds  applied  thereto;  and  that  the  others  of  the 
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mouth,  tongue,  jaws  and  palat,  do  not  aft  therewith  t 
but,  perhaps,  thofe  that  lie  in  the  cheeks,  next  to 
the  place  where  the  Dentes  molar es ,  or  grinders,  meet, 
may  be  concerned  herein. 

That  matter,  from  whence  art  extracts  fait  or  oil, 
be  it  in  vegetables  or  animals,  mixed  or  feparate,  is 
the  true  object  of  taft,  as  fait,  foap,  oil  and  fpirit ; 
and  the  fame  holds  true  in  fulfils,  or  minerals  dug 
out  of  the  earth. 

Taft,  therefore,  is  occafioned,  if  the  matter  of 
the  object  be  attenuated,  and  mixed,  as  commonly, 
with  the  faliva,  warmed  in  the  mouth,  and  applied 
to  the  tongue  by  their  motion  ;  which,  being  infinu- 
ated  into  the  pores  of  the  membranous  Vagina  of 
the  nervous  Papilla ,  and  penetrating  to  the  fuperficies 
of  the  adjacent  Papilla  themfelves,  affecfts  and  moves 
them ;  and  fo  communicates  the  impreifed  motion  to 
the  common  fenfory,  and  excites  in  the  mind  the  idea 
of  fait  acid,  alkali,  fweet,  vinous,  fpirituous,  bitter 
aromatic,  hot,  (harp,  auftere,  or  taftes  varioufly 
compounded  of  thefe. 

Hence  it  eafily  appears,  why  the  fame  object  oc- 
caftons  different  tafts,  according  to  the  difference  of 
the  age,  temper,  fex,  difeafe,  cuftpm,  or  things 
which  had  before  poflefted  the  organs.  From  hence 
like  wife  we  may  underftand,  why  what  affects  the 
taft  briskly  is  painful,  as  thofe  things  that  are  fait, 
aromatic  or  fpirituous,  if  applied  to  the  naked  nerves 
of  the  tongue,  when  excoriated  ;  and  why  things  that 
reli(h  well  or  pleafantly  are  refrefhing;  and,  laftlyj 
why  water,  fmooth  oils,  and  earth  without  fait,  are 
inftpid. 


Chap.  XXI. 

Of  the  Senfe  of  Smelling, 


H  E  noftrils  which  are  large,  and,  from  a  broad 
JL  entrance,  grow  narrow,  the  paffage  tending  up¬ 
wards,  with  a  duplicature,  are  moft  apt  for  fmelling. 
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and  to  attract  with  the  air,  draw  together,  and  force 
the  volatile,  odoriferous  parts  of  bodies  againft  their 
fuperficies ;  efpeciaily  when  ftreightenM  by  the  united 
action  of  the  Contraclores  alarum  nafi ;  which,  rifing 
flefhy  from  the  foremoft  and  lower  part  of  the  fourth 
bone  of  the  upper  jaw,  are  inferted  into  the  Ala, 
fometirnes  with  the  addition  of  Eu(lachius\  femi lu¬ 
nar  one-  - 

The  cavity  of  the  noftrils,  is  the  fpace  that  receives 
the  frontal  finus%  which,  for  the  mo  ft  part,  are  form¬ 
ed  betwixt  the  remote  tables  of  the  Os  frontis ,  un¬ 
der  the  protuberance  below  the  eye-brows,  from 
whence  they  open  into  the  noftrils,  on  the  higher 
part  next  to  the  upper  bone  of  the  nofe.  They 
contain  betwixt  them,  the  mucous  membrane  of  the 
nofe,  which  encompaffes  the  whole  internal  fpace  of 
the  noftrils  ;  whence  the  mucus  that  is  collected  falls 
down  thereinto.  The  little  cells,  or  cavities,  of 
the  Os  cuneiform e9  under  the  upper  fpongy  bone  of 
the  noftrils,  opening  by  feveral  diftinct  perforations 
Into  the  cavity  of  them,  receive  the  mucous  mem¬ 
brane,  and  being  covered  with  it,  feparate  the  mucus, 
and  difcharge  it  this  way.  The  large  Antra  High - 
tnoriana ,  formed  in  the  upper  jaw,  opening  into  the 
fame  cavity,  receive  the  faid  membrane,  and  fepa¬ 
rate  from,  and  difcharge  a  mucus  into  the  cavity  of 
the  noftrils, 

Befides  thefe,  in  the  cavity  of  the  noftrils,  lie  hid 
very  artificially,  and  in  different  places,  the  four  lit¬ 
tle  fpongy  bones  of  the  nofe,  two  in  each  noftril ;  one 
is  united  above  and  before,  to  the  upper  part  of  the 
jaw-bone,  where  it  is  joined  to  the  Apophyfes  of  the 
Os  frontis  at  the  inward  corner  of  the  eye  the  other 
below,  in  the  internal  part  of  the  cavity  of  the  no¬ 
ftrils,  joined  to  the  bone  of  the  upper  jaw.  Thefe 
four  bones  are  wonderfully  made  of  very  thin  plates, 
finer  than  paper,  and  fo  placed  together,  that  they 
form  a  great’  many  hollow  cavities ,  into  which  the 
pupous  membrane  is  fo  inftnuated,  that  it  enters,  goes 
put,  and  entirely  covers  the  fuperficies  thereof,  leav- 
pg  the  cavity  open.  The  cavities  of  thefe  final)  bones, 
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arid  of  all  the  cells,,  open  freely  into  the  cavity  of 
the  noftrils.  '  .  i 


The  noftfils  are  lined  with  a  thick,  foft  membrane, 
furnifhed  with  .a  vaft  number  of  fmall  arteries,  and 
a  great  many  round,  glandulqus  fubftances,  as  alfo, 
very  fine  veftels,  which  difc jiarge  ft  thin  lyinpha.  This 
membrane  is  throughly  infipuated  to  the  fix.  finuous 
cavities,  and  the  four  fmall  cells  of  the  fpongy  bones  ; 
from  whence,  in  the  narrow  cavity,  of  the  noftrils,  its 
furface  is  wonderfully  increafed,  but  fo,  that  one 
part  is  not  in  the  way  of  the  other. 

The  olfactory  nerves,  proceeding  to  the  Os  Ethmci - 
deSy  without  the  Dura  mater ,  their  tender  fibres  pafs 
through  the  perforations  in  that  bone,  that  are  pene¬ 
trated  by  a  cafe  from  the  Dura  mater ;  through  which 
they  tend  from  the  Os  cribrijorme ,  and  are  prefently 
diftributed  to  all  that  large  fupefficies,  and  even  in¬ 
to  all  the  finus’s  and  cells  thereof. 

From  whence  it  is  plain,  that  the  expanfion  of  thefe 
nerves  is  very  broad  ;  nor  are  any  nerves  in  the  whole 
body  fo  foft  and  bare  ;  and  therefore  fo  eafily 
hurt,  orotherwife  affedted,  as  in  this  part. 

In  all  the  numerous  elands  in  this  membrane,  that 
is  alfo  plentifully  ftocked  with  arteries,  Which  appear 
as  if  they  lay  in  bundles,  a  foft,  fluid  humor,  with¬ 
out  fmell  or  color,  and  almoft  inlipid,  is  conftantly 
prepared  and  feparated,  to  moiften  the  nerves,  ren¬ 
der  them  flippery,  and  defend  them  in  all  their  diftri- 
butions.  This,  when  out  of  motion  and  ftagnating, 
is  collected  together  and  thickeiTd,  and  being  conti¬ 
nually  difcharged,  let  the  body  be  in  what  pofture  fo- 
ever,  it  flowrs  down,  and  is  called  mucus  ;  which  pre- 
ferves  thefe  tender,  naked  nerves  for  many  years, 
which  would  otherwife  be  foon  deftroyed. 

And,  left  this  humor  fhouid  grow  hard,  by  ftag¬ 
nating  too  long  in  thefe  cavities,  or,  becoming 
thick,  fhould  be  unfit  to  pafs  out  through  the  narrow 
paftages  thereof,  a  branch  of  the  fifth  pair  of  the 
nerves  is  here  diftributed,  being  alfo  united  with  the 
nerve  of  the  fixth  pair ;  which,  being  irritated,  the 
intercoftal  and  Par  vagim  are  alfo  affected,  that  fupply 
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the  mufcles  ferving  to  refpiration  ;  whence  the  air, 
in  the  action  of  freezing,  being  violently  driven  intq 
thefe  cavities,  the  mucus  is  cleanfed  away. 

Now,  that  part  of  animal,  vegetable,  or  mineral 
fubftances  becomes  the  objedt  of  fmelling,  which  is 
fpirituous,  oily,  fait,  or  foapy,  when  fo  divided  as 
to  fly  in  air :  and  it  is  evident,  from  experience,  that 
the  fubtle  matter,  which  lodges  in  oil,  and  called  fpi- 
rit,  is  what  chiefly  produces  the  efFed  of  fmelling ; 
for,  this  being  abfolutely  feparated  from  odoriferous 
bodies,  the  remaining  part  hath  fcarce  any  fmell ;  and, 
that  being  poured  upon  other  fubftances  communi¬ 
cate  fcent  thereto. 

If  the  Afpera  Arteria  be  cut  in  a  live  animal,  and 
laid  open  by  a  wound  in  the  neck,  the  fenfe  of  fmel¬ 
ling  ceafes,  though  the  object  be  never  fo  flrong  ; 
and,  when  air  is  drove  out  of  the  noftrils  in  expira¬ 
tion,  no  fmell  of  external  objects  is  perceived;  and  lit¬ 
tle  or  no  fcent  is  obferved  upon  holding  ones  breath  ; 
but  it  is  chiefly  perceiv’d  when  the  breath  is  drawn  thro’ 
the  noftrils;  and  the  ftronger  and  thicker  refpiration 
is  made,  the  more  the  fenfory  is  affedfed. 

The  fmell  of  odoriferous  objedls  is  increafed  by 
motion,  heat,  triture,  the  mixture"  of  feveral  bodies, 
as  a  careful  one  of  falts,  with  odoriferous,  oily  fub¬ 
ftances. 

The  fenfe  of  fmelling  is,  therefore,  occasioned, 
when  odoriferous  effluvia,  contained  in  the  air,  are 
ftrongly  drawn  in  through  the  noftrils,  and  preffed 
agairfft  the  olfadtory  fibres ;  the  figure  of  the  nofe, 
and  the  pofition  of  its  bones  oppofing  them,  and 
thus  adting  upon  them  ;  which  adtion,  being  com¬ 
municated  to  the  common  fenfory,  excites  the  idea  of 
fhe  fmell  of  acid,  alkali,  aromatic,  putrid,  vinous,  & c. 

Hence  we  may  underftand,  what  difference,  or 
affinity,  there  is  betwixt  fmelling  and  tailing,  or  their 
pbjedts ;  why  fmells,  in  a  moment,  fetch  one  to 
life ;  and.  why  fometimes  they  a  cl  as  medicines,  or 
ppifpns,  and  occafions  various  kinds  of  diftempers, 
;and  death  ;  and  why,  in  different  perfons,  different 
fmells  have  various  effedts :  why  birds,  whofe  bills 

and 
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and  noftrils  are  long,  and  bones  very  fpongy,  enjoy 
a  more  exquifite  fenfe  of  fmelling ;  why  very  fubtle 
exhalations,  even  when  the  body  they  flow  from, 
does  not  thereby  decreafe  in  weight,  can  afford  fuch 
ftrong  and  lafting  fcents ;  by  what  means  a  fetid  fmell, 
evaporating  out  of  the  putrefied  parts  of  animals  and 
vegetables,  being  once  impreffed  upon  the  noftrils,  be¬ 
comes  fo  lafting,  offenfive,  and  hard  to  be  removed  ; 
why  the  ftrongeft  fmells  promote  fneezing ;  of  what 
ufe  the  conftant  humor  and  mucus  are  of  in  the  no¬ 
ftrils  ;  why  the  fenfe  of  fmelling  is  dull  in  one  that 
is  kept  long  awake,  but  render’d  brisker  after  fneez¬ 
ing  ;  whether  this  humor  be  not  ferviceabie  in  purg¬ 
ing  the  brain,  as  well  as  moiftening  the  noftrils ;  and 
whether  it  be  thick  when  firft  feparated,  or  becomes 
fo  afterwards ;  why  there  is  fo  great  a  confent  betwixt 
the  mufcles  ferving  to  refpiration,  the  vifcera  in  the 
abdomen,  and  the  cavity  of  the  nofe;  and  laftiy,  we 
hence  fee,  whether  fneezing  be  a  convulfion,  and 
therefore  fatiguing,  often  creating  pain,  and  fome- 
times  death;  in  the  mean  time  exciting  and  flirting 
up  the  motion  of  the  brain  and  fpirits,  and  increasing 
that  of  all  the  humors  ,*  and  why  it  often  hap¬ 
pens  in  a  morning,  and  for  what  ufe. 
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C  H  A  P.  XXII. 


Of  the  Sente  of  Seeing. 


THE  Eye  is  defended  both  above,  below  and 
fideways,  from  accidents,  and  little  foreign  bo¬ 
dies  that  might  fly  into  the  Cornea ,  by  a  thick,  arched 
and  prominent  bulb,  placed  on  the  fifing  part  of  the 
Os  frontis,  called  the  eye-brow  ;  and  alfo  by  ftiff, 
ereft,  arched  hairs,  that  fpring  from  their  fmall,  bul¬ 
bous  roots,  on  the  outward  margin  of  the  eye-lids? 
termed  Cilia. 

The  mufcle  which  depreffes  the  eye-lids,  rifing 
qn  each  fide  from  the  bone  of  the  nofe,  where  it  is 
joined  to  the  foremoft  apophyfis  of  the  Os  frontis,  is 

inferted 


i  %g  A  -Complete  Theory 

inferted,  with  flender  tendons,  under  the  elevated 
part  of  the  eye-brows  ;  this  acting,  defends  the  part 
from  dirt,  and  is  alfo  a  (hade  to  the  eye,  when  placed 
in  too  ftrong  a  light  ^  when  contraded,  it  brings 
the  eye -brows  towards  the  upper  eye  -  lids,  and 
forces  them  nearer  to  one  another.  The  frontal 
mufele  alfo  elevates  the  eye-brows,  when  there  is  oc- 
cafion.  Both  the  eye-lids  are  membranous,  thin,  pli¬ 
able,  full  of  velfels,  and  furnifhed  with  nervous  Pa¬ 
pilla  on  the  infide  ;  they  are  always  moifc,  being  de¬ 
fended  with  a  broad,  arched  cartilage,  when  they 
touch  each  other  ;  they  are  either  open,  {hut,  or,  by 
repeated  twinkling,  equally  defend  and  cleanfe  the 
eye;  for  the  elevator  mufele  of  the  upper  eye-lid, 
rifing  carnous  and  narrow  from  the  bottom  of  the 
bony  orbit,  and,  proceeding  to  the  Attollem^  or  ele¬ 
vator  of  the  eye,  being  difperfed  into  fmall,  ten¬ 
dinous  fibres,  is  inferted  into  the  whole  upper  part 
of  the  tarfus  of  the  eye-lid,  and,  when  moved,  lifts 
up  the  upper  eye-lid  without  wrinkles.  But  the  orbi¬ 
cular  mufele,  rifing  from  the  greater  boric  of  the 
nofe,  and  being  difperfed  in  orbicular  fibres, ‘through 
both  the  eye-brows,  with  a  moderate  motion,  .joins 
the  eye-lids  together,  contracting  them  like  srfphin- 
£ter ;  and,  by  a  ftronger  contraction,  preffes  the  ball 
of  the  eye,  and  fqueezes  out  the  tears,  upon  the  ex¬ 
ternal  fuperficies  of  the  eye ;  which  is  thereby  clean- 
fed  of  its  filth,  and  the  eye  it  felf  walked.  The 
lower  eye-lid  is  opened  by  the  fpontaneous  contraction 
pf  the  fibres,  diftributed  in  the  cheek. 

And,  left  the  eye-lids,  by  a  continual  twink¬ 
ling  motion,  fhould  be  excoriated,  in  each  cartila¬ 
ginous  edge,  are  placed  fmall  glands,  of  a  yellowifh 
color,  that  prepare  a  humor,  which  appears  com- 
pofed  of  wax  and  oil  ;  and,  difeharging  it  out  of 
wide  orifices,  anoint  their  edges  therewith.  Thefe 
orifices  are  the  extremities  of  fmall  veflels,  placed  in  a 
curved,  winding  pofition,  which,  arife  and  are  conti¬ 
nued  with  the  arteries,  and  diftributed  along  with 
them,  though  they  have  no  glandulous  fabric. 

The  large,  conglomerate  gland,  called  Imtominata , 
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being  broad,  compreffed  and  rough,  placed  within 
the  orbit,  towards  the  outward  angle  of  the  eye, 
near  the  rough  chink,  and  inclofed  in  fat,  is  endow¬ 
ed  with  arteries,  veins,  nerves,  lymphatics  and 
duds,  which  carry  a  humor  to  the  eye,  prepared 
out  of  the  arterial  blood,  of  a  faline,  watry,  clear 
and  lmooth  difpofition,  difcharged  always  in  a  fmall 
quantity,  but  more  plentifully  when  the  eye  is  rubbed 
or  compreffed  by  the  orbicular  mufcle.  It  lays  down 
this  humor  betwixt  the  ball  of  the  eye,  and  the  in- 
infide  of  the  upper  eye-lid  ;  it  moiftens,  wafhes, 
and  makes  the  eye  fiippery,  and  prevents  it  from 
flicking  to  the  eye  lids.  When  this  liquor  abounds, 
it  turns  to  tears ;  and  perhaps  a  like  humor  is  made 
for  the  fame  ufe  in  the  fmall  glands  of  the  upper 
eye-lid. 

It  is  certain,  both  thefe  humors  are  depofited  in 
that  fpace,  along  with  the  fordes,  by  means  of  the 
figure  and  determined  concourfeof  the  edges  of  the 
eye-lids,  which,  being  {hut,  leave  free  liberty,  in 
the  greater  corner  of  the  eye,  to  receive  them ;  being 
formed  in  a  fpongy  caruncle,  placed  there  on  pur- 
pofe ;  here  the  groffer  part  is  fixed,  and,  when  col- 
leded  by  the  roughnefs  of  the  faid  caruncle,  is  dried 
and  changed  into  a  white  fubffance.  The  more  li¬ 
quid  part,  with  a  motion  furprizingly  determined,  is 
preffed  upon  the  dilated  perforations,  placed  in  the 
extreme  corner  of  each  eye-lid,  which  are  called  the 
lachrymal  points  ;  from  whence  the  lachrymal  duds 
arifing,  meet  together,  beyond  that  caruncle,  in  the 
bladder  of  tears,  placed  in  a  channel  in  the  nofe,  made  of 
the  concourfeof  the  Os  unguis ,  and  the  foremoft  bone  of 
the  upper  jaw,  from  whence  it  is  carried,  by  a  canal 
that  is  always  open,  into  the  cavity  of  the  noie,  imme¬ 
diately  under  the  lower  fpongy  bone.  From  whence 
appears  the  reafon,  why  thofe  that  cry  have  a  drop¬ 
ping  through  the  noftrils,  and  why,  in  people  under 
no  uneafmefs,  no  lachrymal  humor  appears. 

Thus  the  eyes  expofed  to  the  air  are  kept  moift, 
.clean,  plear,  fiippery,  foft  and  moveable,  as  well  as 
warm  5  are  eafily  freed  from  any  thing  rough  or 
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ffiarp  that  may  fall  into  them  ;  remain  in  a  fit  fiate  to 
be  eafily  and  equally  expanded  by  an  internal  defend¬ 
ing  caufe. 

The  fabric  of  the  eye,  and  the  a&ion  depending 
thereon,  will  beft  be  underftood,  if  we  begin  with  the 
optic  nerve,  and  fo  proceed  to  confider  all  the  other 
parts  and  their  offices,  as  they  depend  upon  this. 

The  optic  nerves  proceed  from  the  extremities  of 
the  medullary  fubftance,  which  is  under  the  Corpora 
jlriata  of  the  brain;  from  whence  they  tend  down¬ 
wards,  and  are  accurately  united  under  the  Infundi¬ 
bulum ;  then  feparating  again,  they  proceed  to  the 
round  perforations  of  the  bony  orbits  of  the  eye, 
and  penetrate  into  the  bottoms  thereof ;  all  this  way 
they  are  very  foft  and  porous,  being  only  covered  by 
the  thin  membrane  of  the  brain,  and  furniflied  with 
a  great  many  branches,  or  twigs,  of  arteries,  in  their 
pattage  under  the  brain.  In  their  pattage  through 
thefe  perforations,  they  are  covered  alfo  with  the 
Dura  mater ,  which  is  fattened,  as  a  cafe  for  them,  to 
the  other  membrane  ;  and  thus  they  pafs  into  the  ca¬ 
vities  of  the  bony  orbits  of  the  eyes,  where  the  Du¬ 
ra  mater  is  alfo  furnifhed  with  abundance  of  arteries. 

Thefe  bony  orbits  are  covered  inwardly  with  the 
periofteum,  and  filled  with  fat,  which  receives  the 
ball  of  the  eye  like  a  cuffieon,  keeps  it  faft,  moiftens, 
defends  it,  and  renders  it  fit  for  motion.  The  optic 
nerve,  having  entered  the  orbit  above  the  fat,  and, 
being  covered  with  the  Dura  mater ,  expands  it  felf 
nearly  into  a  perfed:  globe,  membranous  and  hard, 
almoft  like  leather,  and  encompalfes  the  whole  eye; 
growing  gradually  thinner,  and  much  more  fo,  as  well 
as  clear,  and  prominent  in  the  fore  part.  This  coat 
is  called  feierotis,  where  it  is  dark ;  and  cornea,  where 
it  is  clear  and  thinner.  It  chiefly  ferves  to  keep  the 
part  firm,  and  to  fupport  the  vefl'els  and  mufcles, 
with  their  tendons,  for  the  arteries  and  nerves  to 
pafs  through  it. 

The  membrane  which  involved  the  optic  nerve  from 
the  P?a  mater ,  and  alfo  entered  the  orbit  along  with 
it,  encompaffing  the  hollow  luperficies  of  the  Sderotis , 

and 
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and  being  divided  into  two  tables,  and  fupplied  with 
a  great  many  fmall  arteries,  diftinguifhed  by  different 
courfes,  according  to  Ruyfche,  proceeds  to  that  place 
where  the  Sclerous  forms  the  Cornea ;  whence,  parting 
from  the  fclerotis  inwardly,  it  affords  a  very  thin  mem¬ 
brane  that  enclofes  the  vitreous  humor ;  and  fecondly 
the  coat  called  Uvea ,  in  the  middle  of  which  is  the 
pupil.  The  coat  which  is  next  to  the  Dura ,  or  Sclero¬ 
us ,  is  called  Choroides ,  and  that  which  is  within  it 
Ruyfchiana. 

Whilft  the  edge  of  the  choroides  forms  the  uvea, 
it  receives  nerves  from  thofe  which  go  to  fclerotis;  which 
perforating  this  and  th t  Choroides,  and,  being  here  com¬ 
municated  to  it,  are  divided  into  a  great  many  branches. 
Of  thefe  and  the  membrane  the  external  mufcular  fi¬ 
bres  of  the  Uvea  are  formed ;  which,  from  their  origin 
tending  towards  the  center,  end  in  an  orbicular  virge, 
compol'ed  of  orbicular  mufdes,  and  form  the  fpace 
and  figure  of  the  pupil ;  this  virge,  when  turned 
backwards  and  inwards,  and  being  three  times  big¬ 
ger  than  the  external  part,  receives  the  right  internal 
fibres  of  the  Uveay  and  binds  them  together.  From 
whence  it  appears,  that  the  orbicular  fibres  con- 
trad,  and  the  longitudinal  dilate  the  perforation  of 
the  Pupil.  But  the  fmall  tranfparent  membranes,  ty¬ 
ing  the  fibres  together,  are  covered  over  with  a 
duskifh  veil,  on  that  fide  which  is  towards  the  back 
parts  of  the  eye. 

In  the  Uvea  there  is  a  wonderful  contexture  of  ar¬ 
teries,  formed  in  rings,  and  branches  arifing  there¬ 
from  ;  though  thofe  arteries,  whence  thefe  fpring, 
had  before  formed  nearly  the  fame  kind  of  wonderful 
ftrudure  in  the  coat  called  Choroides. 

i 

If  we  confider  the  furprizing  provifion  made  in 
this  part,  it  will  teach  us,  that  the  greateft  degree  of 
attenuation  muft  be  here  given  to  the  moft  fubtle  hu¬ 
mor,  and  an  eafy  return  of  the  thicker  part. 

That  very  thin  membrane,  which  rifes  from  the 
place  juft  mentioned,  of  the  circumference  of  the 
Choroides ,  is  alfo  furniftied  with  curved,  mufcular 
firings  of  fibres,  which  embrace  the  rifing,  gibbous, 
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annular  fuperficies  of  the  vitreous  humor,  where  it 
bulges  out  beyond  the  cryftalline ;  the  beginning  of 
thefe  is  fixed  in  that  orb  they  rife  from ;  their  termi¬ 
nation  being  moveable  in  that  virge  of  the  vitreous 
humor,  where  it  leaves  the  cryfialline  lens  j  the  di- 
fiance  of  thefe  is  greater,  than  of  thofe  tvhich  are 
in  the  Uveab  and  the  fame  is  rendered  opake.  The 
fanguiferous  vefiels  are  diftributed  here,  in  the  fame 
manner  as  in  the  Uvea . 

The  flexile,  vitreous  humor  is  contained  in  its  own 
proper  membrane,  fixed  in  the  cavity  of  the  Chord - 
desy  by  very  fmall  fibres,  or  ligaments  on  every  fide ; 
and  is  fo  thin,  that  it  is  fear ce  vifible,  and  the 
more  fo,  by  reafon  of  its  tranfparency :  but  it  ap¬ 
pears  ivhen  damaged  by  the  dropping  of  water 
upon  it  from  the  vitreous  humor. 

In  the  cavity  formed  in  the  middle  fuperficies  of 
the  fore  fide  of  the  vitreous  humor,  lies,  on  the  low¬ 
er  part  of  that  furface,  the  cryftalline  lens,  kept 
there,  by  a  connection  with  the  membrane  of  the 
vitreous  humor,  and  aifo  by  a  thin  membrane  of  its 
own  :  but  thefe  membranes,  and  the  bodies  con¬ 
tained  in  them,  are  fo  clear  and  thin,  that  they  are 
quite  tranfparent  ;  yet,  that  they  are  contained  in 
vefiels  is  not  only  evident  to  reafon,  but  alfo,  in 
larger  animals,  to  fen fe. 

The  internal  medullary  part  of.  the  optic  nerve* 
being  perforated  in  the  middle,  enters  into  the  bot¬ 
tom  of  the  ball  of  the  eye,  fo  that  the  place  of  its 
entrance,  in  refpe<ft  of  its  height,  is  in  the  middle  ; 
but  in  refpeft  of  its  breadth,  it  is  fo  fituated,  that  it 
almoft  pofieffes  a  third  part  of  the  diftance  from  the 
inward  corner  of  the  eye ;  the  diameter  of  the  eye 
being  meafured  breadth-wife ;  fo  that  the  axis  of  the 
optic  nerve  does  not  fall  upon  the  place  of  its  en¬ 
trance,  but  recedes  much  towards  the  outward  angle. 
The  medullary  part  having  thus  entered  the  eye,  it 
is  prefently  expanded  under  the  vitreous  humor,  and 
riling  up  on  every  fide,  it  is  furnifhed  from  its  in- 
grefs  with  large  arteries,  which  are  continued  there¬ 
with  in  all  its  expanlions.  It  hath  alfo  lymphatics, 

which 
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which  appear  like  a  very  tender  mucus.  This  coat 
is  called  the  Retina. 

The  cavity  of  the  eye,  formed  of  the  concave 
cornea,  and  the  convex  fuperficies  of  the  vitreous  and 
cryftalline  body,  is  full  of  a  thin,  tranfparent,  fub- 
faline,  fcentlefs  humor,  which  is  foon  renewed,  as 
it  foon  exhales  ;  it  extends  the  Cornea  into  an  equal 
convexity,  and  keeps  it  fo ;  and  fuftains  the  incum¬ 
bent  Uvea.  In  youth  it  is  very  liquid,  and  by 
degrees  grows  darker,  and  in  old  age  white ;  it  feems 
to  proceed  from  the  arterial  blood,  prepared  in  the 
Choroides ,  and  more  perfectly  elaborated  in  the  annu¬ 
lar  arteries  of  the  Iris ,  and  vitreous  humor ;  being 
further  attenuated  by  fmall  lymphatics,  there  arifing 
from  the  arteries,  and  from  thence  continually  fweat- 
ing  through  their  open  perforations,  in  the  internal 
fuperficies  of  the  Cornea ,  iw,  Uveay  and  membrane 
of  the  vitreous  and  cryftalline  humor  into  this  cavi¬ 
ty  ;  from  whence  it  is  continually  received  again  by 
the  mouths  of  the  lymphatic  veins,  without  leaving 
,any  feces  behind  it.  For  which  purpofe,  the  duds, 
affigned  by  Nuck,  are  very  unfit.  This  liquor,  thus 
fupplied  and  renewed,  is  very  ferviceable  in  preferr¬ 
ing,  moiftening,  and  rendering  thefe  parts  flippery, 
as  well  as  continuing  their  tranfparency. 

The  cryftalline  humor  is  firm  and  fpherical  on  each 
fide,  compofed  of  numberlefs,  fpherical  fegments, 
that  are  fibrous,  clofely  united  and  tranfparent ;  ftis 
thicker  than  either  the  aqueous  or  vitreous  humor, 
and  fituated  for  the  axis  of  vifion  to  pafs  its  cen¬ 
ter  ;  it  is  nearer  to  the  Cornea  than  the  Retinay  con- 
lifting  of  an  infinite  number  of  veffels ;  as  appears 
by  drying  of  it,  and  the  weight  it  lofes,  as  well  as 
by  the  contraction  of  its  bulk.  It  receives  veffels 
from  thofe  that  are  continued  thereto. 

The  vitreous  humor  is  very  clear,  flexible,  thicker 
than  the  aqueous,  and  vafcular  on  every  fide  ;  as  ap¬ 
pears  when  pricked,  by  the  humor  running  out  of 
the  pundure ;  which  is  alfo  confirmed  by  drying  of 
it ;  and  therefore,  doubtlefs,  a  humor  continually 
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circulates  therein.  The  arch-like  fibres  being  con¬ 
tracted,  the  annular  circle  is  deprefled,  the  middle  o£ 
it  riling  up ;  and  the  cryftalline  humor  elevated  and 
brought  to  the  Cornea ,  and  moved  further  from  the 
Retina  •  when  the  fibres  are  relaxed,  the  annular  part 
is  reftored  to  its  place  ;  when  it  again  fubfides  in  the 
middle,  and  the  cryftalline  humor  being  brought  nearer 
to  the  bottom  of  the  eye,  it  performs  its  office. 

The  eye  thus  formed,  and  placed  in  the  orbit,  it 
receives  on  its  fore  part  a  membrane,  called  Adnata , 
which  is  loofe  and  moveable,  and  rifes  from  the  peri- 
ofteum,  at  the  external  circumference  of  the  orbit ; 
it  is  full  of  veifels,  and,  being  tranfparent,  covers 
all  the  fore  part  of  the  eye,  which  ftrengthens  the 
ball  thereof,  being  watered  and  kept  moift  to  make 
it  moveable. 

Then  four  mufcles,  rifing  fleihy  out  of  the  cir¬ 
cumference  of  the  great  perforation  of  the  orbit, 
afcendlng  about  the  bulbous  part,  and  growing  tendi¬ 
nous  about  the  middle,  are  fo  fixed  to  the  Sclerous 
that  they  lift  up  the  eye,  deprefs  it,  bring  it  towards 
the  nofe,  or  from  it,  hold  it  faft,  turn  it  round,  com¬ 
pile  fs  or  lengthen  it  out,  juft  as  they  aft,  either  fe- 
parately  or  conjointly.  Next,  the  upper  oblique  muf- 
cle,  rifing,  with  a  fleihy  beginning,  from  the  lower 
part  of  the  orbit,  near  the  Muj cuius  attollens ;  being 
furnifhed,  in  its  progrefs,  with  a  fleihy  belly,  and 
changed  into  a  round  tendon,  which  palfes  through 
the  trochea,  or  pulley,  within  the  inner  part  of  the 
orbit,  towards  the  nofe ;  from  thence  it  palfes  back 
again,  and  is  inferted  into  the  middle,  betwixt  the 
Attollens ,  which  is  fixed  to  the  bulbous  part,  and  the 
ingrefs  of  the  optic  nerve.  It  moves  the  eye  round, 
towards  the  nofe,  about  its  axis,  and  pulls  it  for¬ 
wards  out  of  the  orbit,  and  likewife  turns  the  pupil 
downwards ;  and  thus  the  eye  is  difpofed  to  fee  things 
placed  near  it,  in  the  face  or  nofe  below  it  felf.  The 
inferior,  or  lower,  oblique  mufcle  rifes  fleihy  from 
the  outward  and  lower  part  of  the  orbit,  where  the 
bones  are  joined  together,  and  is  inferted  by  its  ten- 
tk>n,  between  the  alduBor  mufcle  and  the  optic  nerve: 
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it  turns  the  eye  towards  the  outward  corner,  direct¬ 
ing  the  pupil  thither  ,*  and  alfo  upwards,  and  can 
draw  the  whole  eye  out  of  the  orbit.  If  thefe  two 
ad  together,  they  fix  the  eye,  fierce  and  protuberant, 
out  of  the  orbit,  and  make  it  capable  of  difcovering 
any  thing  lurking  near  it.  Farther,  thele  mufcles 
fufpending  the  eye,  render  it  very  fit  to  perform 
the  motions  of  the  other  four.  The  foft  fat,  under 
the  lower  hemifpherical,  convex  part  of  the  Sclerous > 
and  betwixt  the  perforation  of  the  long  orbit,  thro* 
which  the  optic  nerve  pafles,  thrufts  the  mufcles  from 
the  bulbous  part  of  the  eye,  and  the  optic  nerve. 

But  to  determine  the  place  and  manner  of  vifion, 
befides  the  confideration  of  the  dru&ure,  all 
others  are  to  be  taken  in,  which  regard  optics,  ca¬ 
toptrics  and  dioptrics  ;  and  thefe  may  bed  be  learnt 
from  Sir  Ifaac  Nevcton ,  whofe  fagacity,  in  mathema¬ 
tics  and  philofbphy,  feems  to  have  exceeded  the  ut- 
mod  limits  of  human  invention. 

Light  being  an  aggregate,  or  mixture  of  all  co¬ 
lors,  every  way  diftufes  its  mod  fubtle  rays,  which 
yet  are  compounded  of  all  manner  of  colors ,*  and 
may  be  again  divided  into  fimple  ones,  which  being 
feparately,  or  varioufly,  collected,  produce  different 
colors,  but,  united  altogether,  make  a  mod  fplenaid 
light,  like  that  of  the  fun,  or  an  exceeding  white  bright- 
nefs :  thefe  rays  come  from  a  radiant  point,  as  from 
a  center,  towards  all  other  points  that  lie  round  it,  in 
right  lines,  through  an  homogeneous  medium,  in  the 
fmalled  fpace  of  time  ;  palling  through  pellucid  bo-4 
dies,  and  driking  againd  opake  ones,  and  fo  come 
to  every  point  of  the  Cornea ,  in  a  cone  ;  which 
has  the  radiant  point  for  its  Apex ,  and  the  plane 
of  the  cornea  for  its  Bafts  ;  if  there  be  no  obdacle 
betwixt  the  radiant  point  and  the  cornea. 

Thefe  rays,  coming  near  to  denfe  bodies,  are  bent, 
I  fome  more  and  fome  lefs,  and  therefore  feparated  ; 
!  being  thus  feparated  and  reflected,  they  afford  feveral 
1  colors,  falfly  afcribed  to  the  reflecting  or  refracting 
body,  except  as  they  are  broke  by  the  force  thereof. 
This  reflection,  therefore,  is  various,  according  .to 
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the  variety  of  colors  refiding  in  the  rays  of  light;  but  ’ 
yet,  in  reflection  there  feems  to  be  the  fame  angle  of 
the  reflected  and  incident  ray  preferved  with  the  per¬ 
pendicular,  raifed  from  the  point  of  incidence  ;  nor 
is  there  any  other  alteration  here  perceived. 

But,  if  thefe  rays,  pals  out  of  one  medium  into 
another,  approaching  to  the  latter,  they  are  bent ; 
and  fo  proceed  ftrait  through  that  medium :  and  as 
the  latter  body  is  more  denfe;  lo  they  pafs  nearer 
to  the  perpendicular,  or  the  contrary;  according  to 
the  particular  latent  caufe,  refiding  in  fome  fluids, 
not  to  be  determined  without  experiments.  This  in¬ 
clination  is  called  Refra&ion. 

And  this,  as  to  fenfe,  is  thus  conftantly  performed 
after;  the  fame  ray  falling  into  the  fame  tranfpa- 
rent  medium,  at  various  angles;  as  the  fines  of  the 
angles  of  incidence  are  to  each  other,  fo  will  the  fines  of 
the  angles  of  refradion  be  to  each  other. 

And,  therefore,  the  rays,  from  the  radiant  and 
reflecting  point,  coming  to  the  transparent  cornea, 
are  thereby  refleded  towards  the  perpendicular,  al- 
raoft  by  a  like  change  of  medium,  as  in  water;  and 
thus  pafs  through  the  aqueous  humor,  and  are  fo  de¬ 
termined,  that  they  may  enter  the  perforation  of  the 
pupilk,  upon  the  Superficies  of  the  cryftalline  humor  ; 
but  thole  which  enter  with  fo  much  obliquity,  as 
to  fall  upon  the  Iris,  being  refleded  from  thence, 
fall  out  of  the  eye  again,  left,  reflecting  and  enter¬ 
ing  into  the  eye,  they  fhouki  render  vifion  indiftind  : 
but  others,  which  fall  obliquely  betwixt  the  lower 
part  of  the  uvea,  and  vitreous  humor,  are  there  fti-  . 
fled  in  the  opake  membrane,  as  if  they  were  not  at  all 
admitted  ;  lo  that  none  can  be  t  ran  fruit  ted  through 
the  vitreous  humor,  unlefs  Inch  as  penetrate  the  pu- 
pilla,  and  foil  upon  the  cryftalline  humor.  In  the  i 
mean  time,  the  Iris  being  contraded  or  dilated,  ad¬ 
mits  more  or  fewer  rays,  as  the  objed  is  more  lively  or 
nearer,  languid  or  further  off ;  upon  this  condition, 
that  the  nearer  and  more  luminous  the  objed  is,  the 
narrower  will  be  the  pupilla,  &  vice  verfa ;  and  this  j 
proceeds  from  the  mechanifm,  that  happens  by  the 
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ftrudure  above  defcribed,  tvhich  defends  the  retina* 
left  it  fhould  be  hurt,  dried,  or  feortched. 

Therefore,  the  plainer  the  figure  of  the  Cornea  isp 
thelefs  it  refrads  the  rays  which  fall  from  a  radiant 
point,  and  difperfes  them  the  more,  fo  that  fewer 
come  to  the  cryftalline  humor;  and  thofe  greatly  di¬ 
verging,  imlefs  they  proceed  from  a  Very  remote  objed; 
but  the  rounder  its  figure  is,  the  more  it  will  unite 
the  rays  flowing  from  a  point,  and  admit  the  greater 
number  to  converge  in  the  cryftalline  humor.  And 
hence  We  learn  onereafon,  why  perfonsare  pore-blind, 
and  old  men  dim-fighted. 

The  cryftalline  humor,  by  a  new  reffadion,  ga¬ 
thers  and  conveys  the  rays  received  and  determined 
by  the  pupil ;  fo  that  thofe,  which  rife  from  one  point 
without  the  eye,  fhould  here  again  fall  through  the 
vitreous  humor  upon  the  retina,  and  be  gathered  in¬ 
to  one  point,  at  a  nearer  diftance,  and  there  paint 
only  that  fingle  point  precifely,  from  whence  thofe 
rays  were  lent.  If  the  cryftalline  humor  be  very 
thick,  or  round,  then  the  point  of  collection  will  be 
too  near  it,  and  fooccafion  a  cohfilfion  in  the  fight ; 
but  if  too  lax,  or  fmooth,  the  point  will  fall  t6o  far 
off,  which  again  creates  confufion ;  and  this  is  another 
reafon,  why  perfons  are  pore -blind  and  dim-fighted 

From  hence  it  appears,  why  thofe  that  are  mope- 
eyed  are  affiled  by  a  concave  glafs,  or  by  moving  the 
objed  nearer ;  and  why  old  men  fee  beft  with  a  con* 
Vex  glafs,  or  when  the  objed  is  placed  at  a  confidera- 
ble  diftance. 

Thefe  defeds  may  alfo  be  remedied,  by  bringing 
the  cryftalline  humor  nearer  to  the  cornea,  or  by  mov¬ 
ing  it  therefrom,  which  feems  perfbrmable  two  ways  ; 
firfi ,  by  compreffmg  the  bulbous  part  of  the  eye,  'by 
the  four  mufcles  at  once  ftrongly  contraded ;  for  it 
would  then  become  longer  i  or,  fecondty ,  by  contra  d~ 
ing  the  fibres  which  comprefs  the  vitreous  humor,  and 
elevate  the  cryftalline.  The  refradion  out  of  air  upon 
the  cornea,  is  almoft  equal  to  that  of  a  ray  falling 
out  of  air  into  watery  that  out  of  the  aqueous  hu¬ 
mor  into  the  cryftalline,  is  the  fame  as  fxoni  water 
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into  glafs,  which  is  but  fmallj  lafily,  that  which  ari- 
fes  upon  paffing  out  of  the  cryftalline  humor,  into 
the  vitreous,  alters  but  little,  and,  perhaps,  fcarce 
differs  from  the  vitreous  humor,  when  clofely  com- 
preffed,  fince  that  body  thus  becomes  denfer;  fo 
that  the  necefftty  of  the  vitreous  humor  feems  princi¬ 
pally  to  be,  that  the  cryftalline  mafs  might  continue 
capable  of  moving  freely,  and  fo  accommodate  the 
eye  to  different  difbmces ;  whilft,  in  the  mean  time, 
the  mafs  of  the  cryftalline  humor  it  felf  is  more  con- 
ftant  in  its  figure,  than  the  vitreous. 

So  that  this  whole  contrivance  is  the  caufe,  that, 
in  the  bottom  of  the  eye,  right  under  the  pupil,  there 
Should  be  a  diftinft  and  vivid  colle&ion  of  thofe  rays, 
which,  proceeding  from  one  point  of  an  object,  and 
entering  into  the  eye,  penetrate  the  cryftalline  hu¬ 
mor  ;  and  that  fo  many  points  fhould  be  painted  in 
the  bottom  thereof,  as  were  confpicuous  in  the  object; 
that  a  fmall  image,  like  thereto,  may  be  reprefen  ted 
on  the  Retina. 

For  fince  the  mucilaginous  pulp  of  the  optic  nerve 
lies  exactly  in  this  place,  direbtly  under  the  pupilla  and 
the  cryftalline  mafs,  it  is  plain,  that  this  is  the  part  which 
receives  thofe  pictures,  and,  by  a  continuation  of  the 
impreftion,  carries  them  to  the  common  fenfory,  and 
excites  in  the  mind  the  idea  of  the  thing  feen. 

Nay,  hence  it  plainly  appears,  that  the  experi¬ 
ments  of  Picard  and  Mariot  confirm  the  fame  thing, 
and  make  not  the  leaf:  againft  it,  as  fome  imagine. 
And  here  the  infinite  wifdom  of  the  creator  is  to 
be  admired,  who  hath  placed  the  optic  nerve  not  in 
the  axis  of  vifion,  nor  towards  the  external  angle  of 
the  eye,  but  in  a  middle  altitude  toward  the  nole. 

The  perfection  of  fight,  therefore,  depends  upon 
that  figure, '  tranfparency,  fabric,  virtue  of  the  fo¬ 
lk!  s,  and  that  degree  of  denfity  and  clearnefs  of  the 
colorlefs  humors,  by  means  whereof,  from  every  vifi- 
ble  point  of  ail  object,  numberlefs  rays,  without 
mixing  with  any  others,  may  be  gathered  into  one  di- 
ftinri  point  of  the  retina  ;  this  focus  falling  neither 
too  far  .off;  nor  too  near  :  and  further,  upon 
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aptnefs  of  the  motion  of  both,  which  is  capa¬ 
ble  of  painting  objedls,  placed  at  different  diflan- 
ces,  diftinbtly  and  clearly;  for  thus  magnitude,  figure, 
diftance,  fituation,  motion  and  reft,  light  and  color, 
are  truly  reprefented ;  and,  laftly,  in  the  retina,  that 
fituation,  expanfion,  brisknefs,  tendernefs,  and  pro¬ 
portion  betwixt  the  medullary,  arterial,  venal  and 
lymphatic  fubftance,  as  may  fuffer  the  images  of  things 
to  pafs  thro’  the  optic  nerve,  remaining  in  its  perfect 
ftate,  to  the  common  fenfory,  free  and  unaltered. 

The  rays  of  light  do  not,  therefore,  flow  out  of 
us,  and  again  reflect  into  us  from  the  objects,  as  the 
Stoics  affert;  nor  do  we  fee  by  any  vifible  fpecies, 
flowing  out  of  the  objedt  into  us,  as  Pythagoras  would 
have  it ;  nor  yet  by  emitted  effluvia,  from  the  objedt 
and  the  eye,  meeting  and  embracing  one  another,  and 
at  length  reflected, '  as  the  Platouifisfkrangcly  rea loned ; 
nor,  laftly,  by  a  material  emanation  of  corporeal 
images,  as  Epicurus  thought  :  but  vifion  is  mechanically 
performed,  as  we  have  explained  it. 

From  whence  it  appears,  why  objects,  placed  at 
the  leaft  diftance  which  the  eye  will  bear,  are  diftinct- 
ly  and  plainly  feen ;  and  why,  when  farther  removed, 
they  are  diftinbtly,  but  more  faintly  reprefented;  why, 
placed  too  near,  they  are  confufed  ;  as  alfo  what  is  re¬ 
quired  to  formdiftindt,  and  what  to  caufe  ftrong  vifion. 

To  what  hath  been  faid  we  fhall  add,  that 
though  we  receive  the  impreflion  of  the  images'  of 
things,  by  the  refledtion  of  the  rays  of  light  into  the 
pupil,  as  hath  been  (hewn ;  yet  we  are  to  confider 
farther,  that  thofe  images,  thus  reprefented  to  the 
mind,  only  give  us  diftinguifliing  marks  of  the  ap¬ 
pearance  of  thofe  things,  that  we  may  know  one 
thing  diftjndtly  from  another,  but  do  not  inform  us 
of  the  nature  of  them ;  nor  of  their  eflential  quali¬ 
ties  ;  color  being  no  inherent  quality,  but  a  various 
reiradtion  from  a  different  fuperficies ;  as  a  rain -bow, 
though  only  confiding  of  watry  vapors,  yet,  the  rays 
of  light  being  differently  refradted  in  it,  repre- 
fent  different  colors,  as  if  it  confifted  of  different 
fubftances ;  fo  that  colors  only  inform  us  of  a  diiTe- 
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rencein  the  fuperficies  of  bodies,  which  ferves  to  dir 
ftinguifti  one  thing  from  another ;  becaufe  it  hath  the 
power  to  make  different  refradions  ;  but  we  hence 
know  nothing  farther  of  the  nature  of  bodies. 


Chap.  XXIII. 


Of  the  Senle  of  Hearing, 

SOUND  is  a  tremulous  motion  of  the  air,  ari-^ 
fing  from  a  fonorous  body  that  fhakes  it,  by  the 
reciprocal  tremor  of  bodies  contiguous  to  one  ano¬ 
ther.  It  is  propagated  from  the  founding  centre  in 
right  lines,  towards  the  circumference  of  a  fphere,  as 
far  as  the  power  of  it  can  extend  ;  and  proceeds,  and 
is  refleded,  by  thofe  laws,  which,  in  great  meafure, 
hold  good  in  the  rays  of  light;  only  here,  the  pro- 
greflive  motion  is  fucceflive,  proceeding  968  Engtifh 
feet  in  a  fecond  of  time ;  a  greater  or  lefs  found  being 
equalily  quick,  as  it  proceeds  with  or  againft  the  wind, 
but  it  extends  its  force  further  when  it  goes  along 
with  the  wind  ;  it  communicates  its  trembling  moti¬ 
on  to  elaftic  bodies  in  its  way,  which  thofe  elaftic 
bodies  refled  back  again  without  much  alteration. 
Hearing,  then,  is  the  perception  of  a  found  excited 
in  the  mind,  by  the  help  of  the  organ  of  hearing. 

Hence  we  underftand,  that  the  fmooth  membrane 
of  the  external  ear,  being  anointed  in  its  external  ca¬ 
vity  with  its  proper  liniment,  but  endowed  fcarce 
with  any  fat,  is  ftretched  upon  a  thin,  elaftic,  tremu¬ 
lous  cartilage,  which  adheres,  by  a  cartilaginous 
bafts,  to  the  bone  of  the  temples;  and,  being 
ftretched  ftrongly,  refleds  the  fonorous  impreffions 
it  receives,  without  diminiftiing  them. 

In  the  external  figure  of  the  ear,  there  are  many 
things  very  remarkable  ;  as  its  conftderable  eminence 
raifed  on  each  fide,  upon  the  OJfa  temporum  ;  fo  that 
fcarce  any  undulating  rays  can  flip  beftde  both  ears  at 
the  fame  time ;  and  its  three  fpiral  duplicatures,  by 
their  form,  pofture-  and  fubordinate  inclination,  and 
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'  by  their*  intorted  courfe  and  concourfe,  render  them 
fufficiently  commodious,  to  receive  in  a  due  quantity 
of  rays,  which  are  fent  from  the  fonorous  point, 
to  one  or  both  ears,  which,  being  reflected  unal¬ 
tered,  and  united  together,  are  forced  into  the  exter¬ 
nal  concous  cavity. 

The  external  opening  of  this  concous  cavity,  being 
elaftic  and  free,  is  furnifhed  with  two  or  three  muf- 
cles  behind,  which  above  are  broad,  and  thin  before  ; 
by  virtue  of  which  it  may  be  made  flat,  expanded, 
{fetched,  and  render’d  flt  to  receive  thofe  various 
tremors  of  the  air ;  and  is  fo  difpofed,  thar  it  can 
more  clofely  unite,  or  difperfe  and  fcatter,  thofe  tre¬ 
mulous  rays,  and,  by  that  means,  temper  and  dirnl- 
nifli  a  ftrong,  fonorous  motion,  or  increafe  a  weak 
one,  as  there  is  occaflon. 

The  auditory  paflage  confifts  of  a  tube,  that  is 
partly  of  a  cartilaginous,  and  partly  of  a  bony  Tub— 
ftance,  and  covered  with  a  membrane  which  grows 
gradually  thiner ;  being  very  nervous,  and  defended 
with  a  vifeid  humor,  like  wax,  which  fweats  out  of 
the  glands,  placed  underneath  ;  it  is  moft  fitly  adapt¬ 
ed  to  convey  founds  unalter’d  towards  the  inward 
parts  ;  the  obliquity  of  this  tube  increafes  its  fuper- 
fleies,  and  multiplies  the  places  of  reflection;  a  trem¬ 
bling,  cartilaginous,  triangular  tongue  handing  up 
in  the  cavity  of  the  concous  aperture,  which  is  chief¬ 
ly  placed  above,  in  the  orifice  of  the  Meatus  auditori - 
us ;  being  furnifhed  with  a  mufcle,  that,  by  a  won¬ 
derful  contrivance,  occaflons  all  the  undulating  rays, 
directed  hither,  to  be  determined  into  the  auditory 
paflage  ;  nor  can  they  fly  out  again,  ho  whoever 
reflefted.  This  tube,  being  of  a  cylindrical, 
elliptic  figure,  afeending  and  defending  with 
a  ferpentine  courfe,  and  riling  again,  ends  in  the 
membrane  of  the  Tympanum ,  increafing  the  found 
and  reflection ;  and  making  all  the  tremulous  rays,  col¬ 
lected  together,  to  run  into  the  middle  center  of  it. 
Without  any  fen  Able  noife. 

The  membrane  of  the  Tympanum ,  is  furnifhed 
with  three  coats  ;  the  middlemoft  is  very  full  of  vef- 
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fels,  but  the  outward  hath  fcarce  any ;  it  is  placed  fo 
obliquely,  that  it  inclines  towards  the  upper  part  o£ 
the  Meatus ,  and  runs  out  from  the  lower ;  and  thus, 
making  an  obtufe  angle  above,  with  the  meatus,  and 
an  acute  one  below,  it  increafes  the  fuperficies  more 
than  if  it  tended  perpendicularly ;  fo  that  it  renders 
the  place  larger  for  the  flowing  in  of  more  tremulous 
rays;  and  thus  multiplies  their  conculfions,  and  occa- 
fions  them  chiefly  to  run  into  the  centre  of  this  mem¬ 
brane,  which  make  it  more  eafly  tremulous;  but  fince 
the  outward,  membranous  coat  rifes  from  the  audi¬ 
tory  paffage,  from  the  inward  membrane  which  encom- 
paffes  the  Tympanum ,  it  is  evident,  that  this  membrane 
hath  a  great  commucation,  with  the  internal  and  exter¬ 
nal  parts  of  the  ear.  The  middle  coat  probably  rifes 
from  the  expanfion  of  the  nervous  membrane. 

The  ftr'ift  application  here,  to  the  edges  of  the  bo¬ 
ny  cavity,  its  thinnefs,  drinefs  and  loofenefs,  its  hol¬ 
low  figure  in  refpect  of  the  Meatus  auditor  ius ,  and 
convexity  in  refped  of  the  Os  petrofum ,  and  the  Mal¬ 
leus  ,  being  fixed  to  it,  teach  us,  that  this  membrane 
prevents  the  entrance  of  the  air,  from  the  auditory 
palfage,  into  the  internal  ear ;  that  dirt,  humors,  in¬ 
fects,  duft,  and  the  like,  are  here  entangled  in  the 
Cerumen ;  and  that  a  titillation  being  occasioned,  efpe- 
cially  by  the  fmall  hairs  growing  thereon,  they  are 
again  caft  out,  that  the  fonorous  motions  may  be 
tranfmitted  to  the  internal  parts,  and  perhaps  an  ob- 
fcure  kind  of  hearing  performed  herein. 

The  Malleus  is  firmly  applied  to  the  membrane  of 
the  Tympanum ,  the  handle  being  extended  almofi:  to 
its  center  ;  in  the  mean  time,  its  head  is  move- 
able  in  the  bony  finus,  and  the^other  fuperficies 
of  the  head,  endowed  with  two  fmall  protuberances, 
and  one  cavity,  is  joined  by  Ginglymus  with  twro  cavi¬ 
ties,  and  one  protuberance,  of  the  body  of  the  Incus> 
which  is  loofly  fufpended  here,  by  the  artificial  infec¬ 
tion  of  the  three  mufcles  into  this  Malleus ;  here,  al¬ 
io,  the  external  mufcle,  that  relaxes  the  membrane 
of  the  Tympanum ,  firfl:  appears,  which,  rifing,  with  a 
fleflay  beginning,  out  of  the  upper  part  of  the  mar- 
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gin  of  the  external,  bony,  auditory  paflage,  ends  in 
a  tendon  ;  and,  running  down  under  the  glandulous, 
waxy  membrane,  afends,  with  its  tendon,  to  the  up¬ 
per  part  of  the  membrane  of  the  Tympanum,  where, 
palling  through  the  fmus  in  the  edge  of  the  bony  ring 
or  circle,  it  enters  into  the  internal  concous  cavity, 
and,  defending  even  to  the  protuberance  of  the 
Malleus ,  betwixt  its  lower  and  upper  Apophyju. ,  it  is 
there  inferted  ;  from  whence  it  appears,  that  it  draws 
the  malleus  and  the  membrane  of  the  Tympanum  to¬ 
wards  the  auditory  Meatus ,  and,  by  that  means,  the 
membrane  is  made  fmooth  and  loofe :  Secondly ,  here 
appears  an  external  mufcle,  which,  riling  tendinous 
from  the  external  part  of  Euftachius’s  Meatus ,  and 
lying  flefhy  upon  it,  and  afending  upwards  and 
backwards,  it  enters  the  hollow  of  the  Tympanum ; 
and,  hid  in  an  oblique  finus,  formed  above  the  bony 
margin  of  the  membrane  of  the  Tympanum ,  inferts  it 
felf  into  the  {lender  apophyfis  of  the  Malleus ;  efpeci- 
ally  that  extendeded  into  a  thin,  flexile,  elaftic,  long 
procefs,  difcovered  by  Ran ;  who  taught  us,  that  this 
mufcle  is  inferted  by  a  broad  expansion  of  fibres,  for 
an  extraordinary  ufe,  namely,  that  it  might  deter¬ 
mine  and  draw  the  thicker  part  of  the  malleus  ina^ 
nv  different  ways,  and  the  membrane  of  the  Tympa¬ 
num  towards  the  auditory  meatus:  Thirdly ,  here  ap¬ 
pears  Euflachius' s  internal  mufcle,  whofe  fibres  rifing 
from  the  fore  fide  of  the  cartilage  of  his  meatus, 
and  then  contained  in  a  bony  furrow,  which  is 
extended  laterally  to  the  upper  part  of  that  mea¬ 
tus  ;  and,  leaving  this,  its  tendon  rifes  up  near  the 
oval  paflage,  called  Feneflra  ovalis ,  and  turning  back 
about  a  bony  part,  like  a  pulley,  it  is  inferted  into 
the  Malleus ,  on  the  back  part,  under  the  infertion  of 
the  external  mufcle  of  the  Malleus ;  this  mufcle,  con¬ 
tracting,  draws  it,  and  the  membrane  of  the  Tympa¬ 
num,  towards  the  Os  petrofum ,  whereby  the  mem¬ 
brane  is  ftretched  and  prefled  into  a  concave  figure  : 
from  all  which  we  may  learn,  that  the  Malleus  is  like 
a  lever,  applied  to  the  membrane  of  the  Tympanum  - 
and,  being  moveable  in  a  moment,  prefles  upon  the 
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linus  of  the  hollowed  margin,  and,  ftretched  to  a 
fixed  bafis,  fuftains  its  rotation  round  it,  by  the  help 
of  one,  two,  or  three  mufcles;  it  may  expand,  prefs 
back,  make  convex,  or  fmooth  and  level,  and  vari- 
oufly  diredt,  fix,  or  hold  fufpended,  the  membrane 
of  the  Tympanum,  in  various  degrees,  differently  di¬ 
rected  :  Secondly ,  it  may,  by  this  means,  vary  the  in¬ 
ternal  fpace  of  the  concous  cavity,  bring  the  air  to 
it,  expel  or  comprefs  it,  as  the  Meatus ,  defcribed  by 
Euflachius ,  is  opened  or  (hut :  'Thirdly ,  hence  the 
membrane  of  the  tympanum  may  be  adapted  to  re¬ 
ceive  the  tremulous  motions  of  found,  to  be  communi¬ 
cated  to  bodies  that  are  harmonically  ftretched,  and 
eafily  impart  them  to  the  Incus  •  as  the  mathematical 
doftrine  of  mufic  will  teach  us. 

The  body  of  the  Incus ,  articulated  with  the  Mal¬ 
leus  y  prefling  likewife  againft  the  bony  finus  of  the 
Malleus ;  its  fhorter  procefs  being  loofly  fufpended  by 
a  ligament,  in  the  upper  and  hinder  cavity  of  the 
Concha ;  its  longer  procefs  fattened  to  the  little 
orbicular  bone  ;  the  articulation  of  this,  with  the 
hollow  point  of  the  Stapes ;  and  the  connection  of 
the  elliptic  bafis  of  the  Stapes ,  with  the  membrane  of 
oval  perforation,  demonftrate,  that  the  fonorous  tre¬ 
mors,  being  impreffed  and  communicated  to  the  mem¬ 
brane,  by  the  afliftance  of  thefe  four  bones,  encom- 
paffed  with  their  vaicular  Perioflea ,  and  fixed  together 
by  their  articulations,  freely  fufpended  in  the  great 
cavity  of  the  Concha ,  and  ever  moiftened  with  a  hu¬ 
mor  continually  fupplied  for  that  purpofe,  may  fafely, 
and  without  detriment,  be  communicated  to  the  mem¬ 
brane  of  the  oval  perforation,  and  in  that  condition 
make  an  impreflion  upon  it. 

Again,  the  Stapes ,  and  the  membrane  of  the  oval 
perforation,  may  be  wonderfully  ftretched,  by  the 
rnufcle  of  the  Stapes ;  which  rifes  flefiiy,  from  a  bo¬ 
ny  canal  formed  in  the  Os  petrofum,  at  the  bottom  of 
the  Tympanum  ;  and  then,  defcendifig  with  a  thin 
tendon,  it  is  tied  to  the  head  of  the  Stapes ;  by  draw¬ 
ing  obliquely,  it  depreffes  one,  and  lifts  up  the  other 
oppofite  part  of  that  membrane. 
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Thus  founds  are  conveyed  to  the  faid  membrane  un¬ 
altered  ;  but,  as  this  may  be  ftretched  to  an  infinite  va¬ 
riety  of  degrees,  fo  it  may  be  adapted  to  receive  a 
great  variety  of  tremulous  motions;  and  thereby  concur 
in  the  like  tremulous  motions  and  vibrations,  and  com¬ 
municate  the  fame  to  the  cavity  of  the  labyrinth,  which 
is  chiefly  (hut  up  and  clofed  by  this  oval  membrane. 

The  large,  internal,  conchous  cavity,  being  of  a 
folid,  elliptic  figure,  and  communicating  with  the  cel- 
lulous  cavity  of  the  Proceffus  mafloideus ,  and  by  Eu~ 
ftachius’s  tube,  which  is  partly  bony,  and  partly  car¬ 
tilaginous,  lying  open  towards  the  palat,  and  provid¬ 
ed  with  a  cartilaginous,  femilunar  margin,  which 
may  (hut  it  upon  occafion  ;  and  communicating  with 
the  external  air,  which  is  drawn  by  the  noftrils  or 
mouth ;  firft  allows  the  air  to  pafs  this  way  into  thefe 
places,  and  remain  and  be  ratified  there,  or  go  out 
and  be  renewed ;  and,  fecondly ,  that  it  may  be  ren¬ 
dered  of  the  fame  temper  with  the  external  air ; 
'Thirdly ,  that  the  fonorous  rays,  being  admited  by  the 
noftrils  or  mouth,  may  enter  this  way,  and  fupply 
the  deficiency  of  hearing,  when  the  auditory  paifage 
is  damaged  ;  and,  fourthly ,  becaufe  all  thole  places 
are  cloathed  with  a  vafcular  membrane,  to  moiften 
and  make  them  fiippery,  it  ferves  to  purge  away  the 
fuperfluous  moifture. 

But  whilft  the  round  perforation,  clofed  with  the 
thin,  extended  membrane,  lying  open  into  one  part  of 
the  Cochlea ,  and  placed,  as  it  were,  in  the  focus  of 
this  elliptic  fpace,  oppofite  to  the  center  of  the  mem¬ 
brane  of  the  Tympanum ;  it  is  plain,  that  thofe  fono¬ 
rous  rays  ad  upon  this  membrane,  the  fcaly  cavity  of 
the  Concha  and  its  contents,  by  communicating  the 
tremulous  motions  of  the  air ;  but,  perhaps,  not  fo 
diftindly  as  thofe,  which  are  impreffed  upon  the  oval 
perforation,  by  the  alfiftance  of  the  Tympanum ,  and 
the  little  bones  before  mentioned. 

Whether  EuflachiusJs  meatus,  by  the  help  of  the 
internal  mufcle,  is  opened  at  the  fame  time,  that  the 
membrane  of  the  tympanum  being  brought  together, 
thp  internal  parity  of  the  concha  is  (heightened ;  and 

whether 
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whether  its  orifice  about  the  palat  is  clofed,  with  the 
the  cartilaginous  valve,  by  the  contraction  of  the 
mufcle  Cephalopharyngeus ,  hindering  what  is  to  be  fwal- 
lowed  from  palling  in  here,  is  a  queftion. 

But  fince  the  oval  perforation  opens  into  the  ca¬ 
vity,  called  Veftibulum ,  which  is  filled,  partly  with 
a  medullary  portion  of  the  nerves,  which,  from  the 
auditory  nerve,  entering  the  perforation  in  the  inter¬ 
nal  fuperficies  of  the  Os  petrofum  •  and  brought  down 
through  fmall  perforations  into  the  cavity  or  the  Ve¬ 
ftibulum,  and  there  diftributed  and  defended  by  three 
femicircular,  bony  canals,  through  which  they  pafs, 
and,  going  out  .again,  appear  medullary  ;  and, 
partly  by  a  medullary  portion  of  a  foft  nerve,  out 
of  the  fame  perforation  entering  the  apex  of  the 
Cochlea ,  through  many  fmall  perforations  ;  and  thence 
diftributing  little  twigs  through  the  upper,  fpiral  ca¬ 
vity  ;  and  afterwards  a  foft,  pulpous  fubftance  into 
the  Veftibulum ,  under  the  oval  membrane :  from  all 
this  it  is  plain,  that  the  fonorous  rays,  putting  this 
membrane  into  a  tremor,  are  carried,  by  the  con- 
cuffion  of  thefe  nerves,  to  the  common  fenlory,  and 
there  excite  and  occalion  the  idea  of  found. 

But  the  fabric  of  the  fpiral  Cochlea  appears  to  be 
molt  admirable;  fince  the  bony  canal  being  alfo  coni¬ 
cal,  about  its  bony  cone,  upwards  from  its  bafe, 
makes  two  perfect  fpiral  turns  and  a  half;  and  ter¬ 
minates,  with  its  point,  at  the  apex  of  the  cone;  being 
every  where,  from  the  bads  to  the  apex,  divided 
into  two  equally  feparated  parts,  by  a  triangular  par¬ 
tition  ;  which  partition,  on  the  lide  near  the  cone 
that  fuftains  it,  is  bony,  lmooth,  tremulous  arid  ela- 
ftic ;  on  the  outward  part,  in  refped  of  the  cone  that 
adds  to  its  firmnefs,  it  is  membranous  and  nervous, 
and  is,  in  fome  degree,  fixed  to  the  fore-mentioned 
bony  part,  and  again  to  the  bony  canal ;  fo  that  thefe 
two  little  partitions  do  not  at  all  communicate,  but 
the  mouth  of  the  upper  opens  into  the  Veftibulum ,  and 
the  lower  is  clofed  up  with  the  membrane  of  the 
round  perforation  ;  whiift  thefe  tender  nerves,  every 
where  diftributed,  ferve  to  receive  the  impreftxons  of 
-hearing.  From 


of  PHYSIC.  zo$ 

From  this  contrivance  it  is*  that  in  this  place,  en- 
ing  from  a  determined  bafis  in  a  point,  an  infinite  num¬ 
ber  of  fmall,  tremulous  cords,  or  veffels,  are  found,  equally 
fetched;  and,  therefore,  of  fo  great  a  number,  there  will  id- 
ways  be  fome,  which,  with  a  harmonious  confent,  will  trem¬ 
ble  with  every  found,  and  reprefent  it,  communicating  the 
fame  to  the  common  fenfory ;  fo  that  the  nice  diftindion 
of  different  founds,  is  performed  by  the  affiftance  of  the 
oval  membrane,  whilft  the  round  membrane  only  excites 
attention,  by  communicating  the  preception  of  a  fimple 
buzzing  noife,  which,  at  the  fame  time,  fetches  the  bony 
organs,  that  they  may  be  fit  to  diftinguiffi  what  is  heard. 

Whether  the  extreme  filaments,  or  twigs,  of  thefe  nerves, 
having  done  their  office,  and  been  diftributed  thus  through 
all  thefe  labyrinths,  return  again  to  the  brain  and  common 
fenfory,  as  Simoncelli  thinks,  and  Miftichclli  hath  endea¬ 
voured  to  delineate,  is  a  queftion ;  and  numberlefs  enqui¬ 
ries  muft  be  made  before  it  can  be  determined. 

From  hence  it  may,  perhaps,  be  deduced,  why  the  hear¬ 
ing  is  quickened  by  holding  the  hollow  of  the  hand  again# 
the  fonorous  rays,  or  tremulous  vibrations  of  the  air;  and 
why,  on  the  contrary,  the  external  parts  of  the  ear  being  cut 
away,  the  hearing  is  duller ;  why  it  is  brisker,  .when  the 
ear  is  expofed  to  the  found  in  a  plane,  at  the  obliquity  of 
45  degrees ;  or,  when  the  mouth  is  opened  and  the  lower 
jaw  hangs  down;  or  why  there  is  a  humming  in  the  ear, 
and  hearing  grows  duller,  if  you  blow  your  nofe,  yawn, 
fpeak  fhrill,  or  fing;  why  thofe  that  are  deaf  hear  the 
gnafhing  of  there  own  teeth,  or  the  noife  of  a  jarring 
body  placed  between  them  ;  why  fpeaking  into  the  mouth 
occafions  hearing;  why  the  obftrudlion  of  Euftachim' s 
tube  caufes  deafnefs ;  why  fome,  by  receiving  fmoak  into 
their  mouths,  have  it  come  out  of  them  ears ;  why  the 
found  is  not  confufed,  though  received  by  both  ears. 

The  learned  Boerhaave  here  fuppofes,  a  perfon  becomes 
deaf  when  the  membrane  of  the  tympanum  is  broken ; 
but  there  appears  to  have  been  a  miftake  as  to  this  faff. 
That  excellent  anatomift  Mr.  Chefeldcn  found  a  dog  to  hear 
never  the  worfe  for  having  that  membrane  crnfh’d  to  pieces; 
and  the  curious  Mr.  St.  ylndre  knew  it  lo#  in  a  human 
bodv,  without  the  lea#  diminution  of  that  faculty. 

From  what  hath  been  faid  of  the  fenfes,  vifion  and  the 
hearing,  as  well  as  of  the  re#,  it  appears,  how  fuperficial 
our  knowledge  is  of  the  nature  of  bodies  by  the  informa- 
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tions  of  our  fenfes;  for,  as  feeling,  tailing  and  fmelling 
only  tell  us,  that  different  fubflances  varioufly  affed  us, 
and  occaflon  different  fenfations,  without  otherwife 
further  fatisfying  us  about  them;  fo  we  only  know  they 
have  the  power  to  excite  fuch  fenfations. 

Thus  as  vifion  only  informs  us,  that  the  different  fu- 
perflcies  of  bodies  varioufly  refled:  the  rays  of  light,  and 
give  us  a  fenfation  of  colors;  fo  hearing  only  lets  us 
know,  that  feveral  diflind  bodies  can  give,  when  moved, 
a  different  vibration  to  the  parts  of  the  air,  which  only 
ihews  us  that  power,  without  acquainting  us  any 
farther  with  their  natures. 


Of  ths  Internal  Senfes. 
Chap.  XXIV. 


FR  O  M  the  preceeding  difcourfe  of  the  fenfes,  it  appears# 
that  our  bodies  receive  nothing  from  fenflble  objeds# 
to  caufe  fenfation,  but  a  change  in  the  fuperficies  of  the 
nerve,  occafioned  by  the  contrad  of  the  objed,  which 
is  produced  by  the  figure,  bulk,  hardnefs  and  motion  of 
that  fenfible  objed  varied  >  *tis>  therefore,  probable  that 
all  fenfible  bodies,  however  different,  provided  they  were 
the  fame  in  thefe  four  qualities,  would  produce  the  fame 
fenfation  in  the  fame  organ. 

But  this  alone  is  not  fufficient ;  itis  farther  required,  that 
the  change  fhould  be  propagated  by  a  free  nerve  to  fome  place 
in  the  medullary  part  of  the  brain,  and  fromevery  Angle  nerve 
into  a  particular  part  of  the  brain;  as  we  learn  from  liga¬ 
tures,  wounds  and  corruptions  of  the  nerves  and  brain. 

But  this  perception  there  received  is  fo  fmall  and  Ample,, 
that  fcarce  any  thing  is  more  fo ;  and,  therefore,  can  hard¬ 
ly  be  traced  or  explained.  In  the  mean  time,  according 
to  the  variety  of  the  objed,  the  difference  of  the  nerve 
afFeded,  the  fabric  of  the  organ  of  fenfe,  and  the 
diflind  part  of  the  brain  that  nerve  comes  from ;  alfo,  ac¬ 
cording  to  the  various  degree  of  motion,  by  which  the 
adion  of  the  objed  is  applied,  a  different  idea  rifes,  and  is 
percieved  by  the  fenfible  intelled ;  and  tho*  that  reprefents 
nothing,  in  the  adion  of  the  objed  or  in  the  paffion 
of  the  organ ;  yet  the  fame  idea  always  follows  the  fame 
adion.  of  the  fame  objed,  on  the  fame  organ,  fo  that 
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the  connedion  of  thefe  ideas  follows  the  difpofition  of 
the  faid  percieving  organ,  juft  as  if  the  idea  percieved 
was  the  effed  of  the  adion  of  the  objed  on  that  organ. 

Therefore,  the  difference  of  thefe  ideas  feems  not  to 
depend  only  on  that  variety,  which  is  in  the  fabric  of 
every  extremity  of  a  nerve,  but  on  a  great  many  other 
things ;  though  not  as  caufes,  but  on  conditions  affigned 
by  the  moft  wife  creator. 

Ideas  moft  commonly,  whilft  they  are  percieved  in  the 
mind,  excite,  by  this  reprefentation,  mirth,  fadnefs,  or 
neither  of  them;  thefe  appearances  caufe  love  or  hatred 
of  the  objed  which  excited  that  idea ;  but  we  are  fo  fram¬ 
ed,  that  this  condition  of  the  mind,  either  of  love  or 
hatred,  may  produce  fuch  mufcular  motions  in  the  body, 
whereby  the  objeds  of  joy  may  be  percieved  and  united 
to  it,  or  to  the  thoughts ;  or  by  the  efficacy  whereof  an 
objed  may  be  fo  removed,  that  fadnefs,  which  before  at¬ 
tended  it  fhall  quite  difappear. 

But  fince  thofe  mufcular  motions  are  exercifed  by  the  help 
of  the  fpirits,  drove  out  of  the  brain  into  the  mufcles,  it  is 
plain,  that  from  every  point  thereof,  even  to  the  mufcles 
under  the  command  of  the  will,  there  is  a  free  motion  of 
fpirits  from  the  brain ;  fo  that  the  common  fenfory  muft  be 
part  of  the  brain,  where  all  thofe  points  are  colleded  together, 
and,  therefore,  it  feems  to  be  the  Medulla  of  the  brain. 

So  that,  the  more  diftind  and  lively  the  adion  of  the 
objed  is  upon  the  common  fenfory,  fo  much  the  more 
bright  and  determined  will  be  the  idea  rifing  from  it; 
the  oftener  the  adion  is  repeated,  the  clearer  alfo  muft 
be  the  idea ;  and  the  more  remote  the  adion  of  the  ob¬ 
jed  is  from  all  others,  and  the  more  unufual,  the  brisker* 
If,  therefore,  the  condition,  imprinted  upon  the  com¬ 
mon  fenfory,  be  fo  firmly  fixed  therein,  that,  by  the  fu- 
pervention  of  other  adions  it  cannot  be  changed, 
the  prefent  idea  muft  remain  the  attendant  of  that 
condition;  or,  at  leaft,  by  means  of  fome  like  caufe  or 
fimilar  idea,  the  fame  idea  is  return’d,  either  in  obedience,  or 
contrary  to  the  will;-  which,  being  attended  with  a  confci- 
oufnefs  of  the  like,  formerly  percieved,  is  called  memory* 
But  all  this  only  depends  on  the  fimple  condition  oi 
the  common  fenfory,  which  is  there  only  a  meer  mecha¬ 
nical  difpofition ;  and,  therefore,  it  may  eafily  arife  from 

cor* 
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corporeal  caufes  in  the  body,  wherefoever  they  lie  hid,  af¬ 
fecting  the  nerves,  fpirits  and  brain  after  fuch  a  manner, 
as  to  excite  the  fame  ideas,  as  when  they  proceed  from  ex¬ 
ternal,  corporeal  caufes:  and  this  difpofition  is  called  the 
primary  imagination. 

If,  then,  there  be  a  ftrong  remembrance  of  the  like  idea, 
ftirred  up  by  means  of  an  external  objed,  that  aded  for¬ 
merly  ;  and,  at  the  fame  time,  the  prefent  idea,  now  depend¬ 
ing  upon  an  internal  difpofition  be  lively,  a  ftrong  per- 
luafion  arifes,  that  the  caufe  of  this  now  prefent  is  with¬ 
out  the  body,  which  is  a  fecondary  imagination. 

If  the  will  in  the  common  fenfory,  and  the  parts  ftrong- 
ly  cohering  with  it,  retains  that  ftate,  which  rifes  from  the 
adion  of  a  diftind  and  lively  objed;  or  if  the  addons  of  all  o- 
ther  objeds  are  prevented,  and  only  the  former  retain’d, 
this  adion  is  called  attention ;  by  the  exertion  of  which  an 
idea  is  made  diftind,  clear,  vivid  and  lading ;  which,  there¬ 
fore,  is  the  parent  of  knowlege ;  being  the  beft  way  to  attain  ir. 

From  whence  we  have  a  knowledge  of  the  five  external 
fenfes,  as  well  as  of  the  internal,  called  the  memory, 
imagination,  affedions  of  the  mind,  and  attention ; 
to  which  fome  add  hunger  and  third.  From  hence  alfo 
we  underftand  a  great  many  cjueftions,  that  are  asked  about 
this  matter;  as,  why,  corporeal  figns,  which  wholly  de¬ 
pend  upon  the  will  of  the  maker,  fo  greatly  affed,  di- 
red  and  change  ideas  ?  why  it  is  impofiible  to  alter  a  fe¬ 
condary  imagination  by  any  reafbning,  but  only  by  vio¬ 
lence  ?  why  Ctteris  paribus,  the  external  and  internal  fen¬ 
fes  are  vigorous,  when  voluntary,  mufcular  motion  ceafes  ? 
why  attention,  memory  and  imagination  ftupify  the  ex¬ 
ternal  fenfes,  and  fupprefs  the  motions  of  the  body?  and 
why  thefe  lie  negleded  when  the  other  adions  are  vigo¬ 
rous?  why  the  body  grows  weak,  by  a  vigorous  and 
long  continued  adion  of  the  mind?  and  why  the  fre¬ 
quent  change  of  fubjeds  makes  the  mind  chearful?  why 
meat,  drink  and  medcines,  poifons,  reft,  motion,  air,  heat, 
cold,  cuftom,  and  paftions  of  the  mind  have  fo  great,  a 
power  in  all  thefe  cafes?  upon  what  condition  of  the  bo¬ 
dy  the  judgment  either  affirmative  or  negative,  reafon- 
ing  and  the  regular  method  of  thinking,  depend?  and, 
laftly,  why  a  diftindion  is  fometimes  fo  prevalent,  and 
the  fecondary  imagination,  detrimental? 


Chap. 


Chap.  XXV. 

Of  Sleep  and  Watehingj 

ME  is  fa  id  to  be  awake,  whole  external  and 
internal  organs  of  the  fenfes,  as  alfo  the 
inftruments  of  voluntary  motion,  are  in  fuel!  a 
ft&te,  as  eadly  to  perforin  their  aceuftom’d 
office,  and  be  readily  affected  by  objects.  This 
wholly  depends  upon  the  prefence  of  good  fpirits, 
in  a  due  quantity  in  the  brain,  its  Medulla ,  the 
nerves  and  mufcles ;  a£  alfo  upon  a  good  condition 
of  the  folid  parts  that  confiture  the  fame ;  fo 
that  watching  is  that  fate  of  body  in  which  thefe 
two  conditions  are  to  be  found. 

But  the  notion  of  fleep,  was  ever  looked  upoii 
as  the  moft  obfcure,  though  it  be  only  the  op- 
pofite  fate  to  waking ;  therefore,  to  know  its  na¬ 
ture,  we  are  to  confider  all  the  phenomena  which 
attend  it ;  and  thole  are  as  follow. 

One,  that  from  waking,  begins  to  fall  into  fleep^ 
gradually  grows  dull,  and  all  the  fenfes,  both  ex¬ 
ternal  and  internal,  are  exerciled  with  more  dif¬ 
ficulty,  and  a  feeming  weight  or  heavinefs  of  the 
Whole  body  attends,  till  at  laft  they  altogether  ceafe. 
As  they  are  gradually  retarded  or  lelfafd,  with  a 
fen fe  of  refinance,  ac  length  too  all  the  voluntary 
motions  flop ;  the' mufcles  defigned  to  perform  them, 
grow  flaccid,  and  paralytic ;  flrfi  in  the  eye-lids, 
face,  neck  and  arms ;  and  by  degrees  over  the  whole 
body ;  and  all  the  a&ions  both  of  mind  and  body 
ceafe*  F  M 
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In  the  -mean  while,  the  motion  of  the  heart,  ar¬ 
teries,  and  veins,  is  fironger,  flower,  more  equal 
and  full,  increafing  by  degrees  as  fleep  increaies. 
Refpiration  grows  deeper,  fironger,  flower  and 
more  equal  by  degrees,  as  fleep  comes  on  5  and 
therefore,  the  actions  that  depend  upon  thefe,  are 
more  perfectly  performed  ;  the  blood  more  com- 
modioufly  circulated,  and  digefted  ;  and  fecretion, 
perforation,  and  the  diftribution  of  nourifhment, 
more  fuccefsfully  carry  ki  on  ;  the  humors  circula¬ 
ting  quicker  through  the  blood-veifels,  and  the 
parts  near  the  heart ;  but  flower  through  the  fides 
of  the  body,  and  the  remote  parts,  as  well  as 
the  ‘mufcles, 

A  per  foil  wakes  from  fleep,  if  any  external  ob¬ 
ject  violently  affects  the  fenfory ;  thro5  the  fen- 
fation  of  any  inconvenience  from  the  ftimulation 
of  an  excrement ;  or  an  uneafinefs  from  the  com- 
preffur-e  of  any  part  lain  upon ;  but  fometimes 
ipontaneoufly.  The  longer  fleep  is  continued,  the 
more  is  drowfinefs  increafed,  fo  that  ceteris  pari- 
bus,  a  marl’s  life  may  be  wholly  fpent  herein. 

When  a  perfon  wakes,  the  parts  fir  ft  feem  to  be 
convulfively  moved  ;  the  eye-lids  open  ;  the  limbs 
are  flretclTd;  he  yawns  ;  gradually  grows  fenfible, 
and  fit  for  motion;  and  his  ftrength  being  renew’d., 
he  is  in  perfect  vigor. 

Sleep  is  occafion’d,  promoted,  and  increafed,  by 
eating  grofs  meat,  or  too  great  quantities,  and  by 
its  remaining  long  in  the  ftomach  ;  by  drinking  plen¬ 
tifully,  efpeciaily  of  fpirituous  liquors,  or  fuch  as  are 
aromatic  and  fragrant,  as  faffron,  clary,  fage,  and- 
the  like,  which  yet  are  not  acrimonious ;  by  the 
milk  of  poppies,  the  juice  of  hounds-tongue,  or  wild 
lettice,  mandrake  apples,  or  the  juice  of  night- 
fhade*. 

It  is  alfo  encouraged  by  much,  or  long  continued 
labor  ;  a  quiet  diipofltion  of  the  mind  ;  a  body 

free 
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free  from  motion,  and  unaffected  by  external  ob¬ 
jects  :  alfo,  by  excefs  of  heat  or  cold  ;  whether 
from  any  common  caufe,  the  heat  of  fummer,  or 
temper  of  the  body;  and  by  all  iuch  caufes  aS 
hinder  the  protrufion  of  the  blood  into  the  cortex 
of  the  brain,  or  its  paffage  through  its  veffels, 
and  the  neceffary  reparation  of  fpirits ;  the  de¬ 
rivation  of  them  into  the  nerves,  the  organs  of 
fenfe ,  arid  the  mufcles  fevering  to  voluntary 
motion ;  and  the  reflux  of  them  towards  the 
common  tenfory :  again,  by  too  large  evacua¬ 
tions,  a  phlegmy  indifpofition  of  the  blood,  or 
fatnefs,  cloging  the  humors  inwardly,  of  a  Ple~ 
thora  crowding  them;  wounds,  phlegmons,  and  im^ 
poftumes  of  the  brain ;  extravafation  of  the  hu¬ 
mors  under  the  skull,  a  coiitufion  of  the  brainy 
its  compreflion,  abfcifion,  or  putrefaction ;  if  the 
Cerebellum  be  unhurt,  and  rightly  perform  its  of¬ 
fice,  all  fuch  accidents  occafion  fleep. 

It  is  hindered  by  a  perpetual  mixture  of  wa«* 


try,  or  hot  liquors  with  the  blood,  or  any  thing 
fharp  that  twings  the  nerves  of  the  brain ;  alfo  by 
violent  paffions  of  the  mind,  or  the  brain’s  being 
difturbed  by  any  internal  or  external  caufe. 

And  therefore  fleep^  is  fuch  a  ftate  of  the  brainf 
wherein  the  nerves  do  not  receive  from  thence 
fo  large,  nor  fo  ftrong  an  influx  of  fpirits,  as  is  re¬ 
quired  for  the  organs  of  fenfe  and  voluntary 
motions,  to  perform  their  actions  with  eafe  and 
quicknefs. 

The  mofi:  immediate  caufe  hereof  is,  perhaps,' 
the  defeft  of  a  fubtle  fpirit,  which  requires  a  long 
time  to  prepare  it,  and  which  is  now  fpent  and 
exhaufted  ;  fo  that  the  fined:  veffels  being  emptied 
and  flagged,  for  a  time,  fall  together ;  or  there  is 
too  great  a  flux  of  thicker  blood  to  the  cortex  of 
the  brain,  fo  that  the  medullary  part  is  compref- 
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fed,  and  the  motion  of  the  fpirits  hindered ;  and 
the  natural  caule  of  ileep  is  every  thing  that  may 
produce  thefe  two  particulars. 

From  hence,  the  effe&s  of  it  may  be  underftood ; 
for  fome  actions  ceafe  in  fleep,  and  their  organs 
art  at  reft  as  well  as  the  mufcles,  through  which 
the  fpirits,  fear ct  any  longer  flow ;  therefore,  there 
is  lefs  expence  of  them,  and  the  folid  fibres  of  the 
nerves  and  mufcles,  are  fcarce  changed  or  deftroy- 
ed ;  there  being  an  equilibrium  in  all  the  parts, 
no  variety  of  preffure  in  the  veflels,  nor  any 
variety  of  velocity  in  the  humors. 

But  in  fleep,  the  motion  of  the  heart,  lungs,  ar¬ 
teries  and  vifeera,  are  increafed ;  nor  is  there  any 
change  or  deftrudtion  by  the  adtion  of  the  fenfes, 
or  voluntary  motions,  which  then  ceafe ;  and 
therefore ,  tliofe  effects  are  produced ,  which 
immediately  depend  hereon  ,*  and  may  be,  firfi, 
the  ftronger  and  more  equal  circulation  of 
the  vital  humors,  through  the  veflels  that  are 
then  more  free ,  loofe ,  and  open  to  receive 
them,  being  not  obftrudted  by  a  variety  of  muf¬ 
cles  ;  for  which  reafon,  the  impulfe  into  the  lateral 
veffels  is  lefs,  but  more  equal,  and  through  the 
large  veflels,  ftronger  and  more  equal  ,*  and  thus, 
by  degrees,  the  lateral  veflels  are  replenifhed,  the 
humors  flowing  more  (lowly  through  them  ,*  and, 
at  laft,  they  and  their  humors  are  almoft  without 
motion :  then  the  little  lateral  oily  bags  are  filled 
with  thicker  matter,  and  diftended,  as  well  as  thofe 
in  the  glands ;  fo  that,  at  the  laft,  circulation  is  only 
continued  through  the  blood- veflels ;  growing  gra¬ 
dually  flower,  and  at  length  fcarce  perceivable,  if 
continued  too  long  in  that  ftate.  In  the  mean 
time,  the  fat  that  was  gathered  together,  being  di- 
fperfed  about  like  balfam,  defends  the  parts-  within 
contained,  and  affords  fome  flow  recruit,  as  necef* 
Iky  requires.  Secondly  then,,  in  moderate  deep* 
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the  chile  is  conveniently  changed  into  femm  ;  this 
into  thinner  humors ;  and  thofe  into  nourifhment. 

\ Thirdly ,  there  is  a  detrition  of  the  iolid  parts 
which  cohere  not  firmly  together,  that  grows  by  de¬ 
grees  more  gentle.  Fourthly ,  there  is  a  great  dis¬ 
charge  through  the  skin ;  the  others  being  decreafed. 
Fifthly ,  this  is  the  beft  time  for  nourifhment,  and  re¬ 
newing  what  was  deftroyed ;  for  an  equal,  continual, 
good  repletion  reftores  the  humors  j  and  the  So¬ 
lid  parts  are  then  beft  repaired,  becaufe  the  caufes 
that  hindered  this  are  at  reft  ,*  and,  in  the  mean 
time,  the  matter  is  beft  prepared,  there  being  an 
aptitude  in  the  veffels  to  receive  it,  and  in  the  hu¬ 
mors  to  enter  into  them ;  the  caufes  which  apply 
and  confolidate  acting  freely.  Sixthly ,  hence,  a 
new  production  and  accumulation  of  animal  fpirits 
is  made  in  all  the  humors,  as  to  the  matter,  and 
in  the  leaft  veflels,  in  refpeCt  of  repletion. 

All  which  being  thus  refrefhed  by  fleep,  there 
will  be  again  an  aptitude  in  the  body  to  wake, 
and  the  contrary  to  fleep ;  fo  that  an  exciting  caufe 
returning,  a  man  prefently  awakes. 

From  hence  we  may  learn,  why  a  perfon  cannot, 
fleep  with  his  head  hot,  and  his  feet  cold  b  why 
fpirituous  liquors  firft  caufe  drunkennefs,  and  then 
fleep ;  whence  dreams  and  motions  in  fleep  pro¬ 
ceed  ;  why,  after  eight  hours  fleep ,  perfora¬ 
tion  is  double  the  quantity  it  was  in  the  fame 
time  when  awake  ;  why  too  much  fleep  makes  the 
head  heavy,  the  fenfes  dull,  the  memory  weak, 
the  body  cold,  phlegmatic,  fat  and  heavy  ;  why 
it  fuffocates  the  ftrength ,  renders  the  mufcies 
unapt  for  motion ,  and  hinders  perfpirapion. ; 
why  he  that  fleeps  much  may  continue  long  without 
food ;  why  after  a  found  deep  there  is  an  expan¬ 
lion  of  all  the  mufcies,  frequent  yawning,  fharp- 
nefs  in  judgment,  agility  in  the  mufcies  and  nerves. 
It  hence  alfo  appears,  why  a  fetus  always  fleeps ; 
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boys  often,  and  youths  more  than  grown  men* 
or  old  ones ;  and,  laftly,  to  what  end  a  man  reco¬ 
vering  from  a  violent  dileafe  fleeps  longer,  than 
when  he  is  in  perfed  health. 

But  the  realon  why,  in  deep,  the  mufcles  of 
the  heart  are  not  flaccid  and  paralytic,  as  others, 
nay,  on  the  contrary,  why  they  ad  ftronger, 
feems  evident,  if  we  confider,  firfl ,  the  difference 
of  the  foft  part  of  the  brain,  which  is  furnifhed 
with  cavities,  and  preffed  and  encompaffed  with 
venous  finus5s,  that  may  alter  its  dimenfions,  fq 
that  it  may  expand  and  be  compreffed  ,*  it  is  alfo 
enclofed  in  large  external  arterial  plexus's:  and  if 
we,  moreover,  confider  the  difference  of  the  Ce¬ 
rebellum ,  which  is  more  folid  and  compad,  with¬ 
out  any  cavities,  and  neither  encompafled  nor 
preffed  upon  with  venous  finus’s,  and  not  fubjed 
to  be  expanded  or  prefled,  but  only  furnifhed 
with  veins  and  arteries,  as  other  parts  are.  Second¬ 
ly,  That  the  cardiac  nerves  owe  their  origin  wholly 
to  the  Cerebellum .  ‘Thirdly ,  That  the  coronary  ar¬ 
teries  are  filled  and  emptied  at  different  times, 
from  thole  in  the  reft  of  the  body  ,*  and  the 
veins  like  wife.  Fourthly ,  That  the  cavities  of  the 
heart  are  filled  at  the  fame  time  with  the  coro¬ 
naries.  Fifthly ,  That  the  auricles  and  cavities 
of  the  heart  are  filled,  emptied,  and  ad  and  reft 
alternately,  and  fucceflively  by  turns.  From  all  this, 
I  fay,  it  will  appear,  that  the  caufes  of  the  con¬ 
traction  of  the  heart  continually  renew,  ad,  and 
ceafe :  and,  perhaps,  the  vital  fpirits  of  the  Ce¬ 
rebellum  may  be  thicker,  than  thofe  of  the 
Cerebrum ; 
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Chap.  XXVI. 


Of  Refpiration. 

HAT  refpiration  is,  and  why  it  con- 


V  V  ftantly  continues  without  the  alfiftance  o£ 
the  mind,  will  appear  from  what  follows.  No  adion, 
indeed,  is  more  apparent  and  frequent  than  this, 
yet  it  is  hard  to  be  underftood  ,*  being  partly  in¬ 
voluntary,  and  partly  voluntary,  whilft  abundance 
of  organs  are  concerned  in  performing  of  it. 
We  are,  therefore,  carefully  to  enquire  into  the 
means  thereof,  by  confidering  its  phenomena  and 
organs. 

The  lungs  being  fufpended  in  the  open  air,  that 
every  way  flows  to  them,  and  every  ‘where  preffes 
equally  upon  them,  continually  contract  themfelves 
into  lefs  compafs,  than  whilft  they  continued 
in  the  cavity  of  the  thorax.  This  con¬ 
tradive  power  is  chiefly  owing  to  the  mufcu- 
lar  fibres,  which  tie  together  the  fquamous  parts 
of  the  Bronchia . 

The  lungs,  thus  comrade d,  and  filled  with 
,  air,  thruft  in  with  force  through  the  glottis,  are 
fo  diftended  as  to  poffefs  an  equal,  or  even  a 
much  greater  fpace,  than  that  affign’d  them  in 
the  thorax  :  the  fame  thing  alfo  happens,  if, 
whilft  the  air  paffes  through  the  glottis  into  them, 
the  external  preffure  be  diminiftfd,  a?  we  fee  in 
the  air-pump. 
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From  whence  it  is  plain,  that  the  lungs,  by 
their  proper  force,  always  endeavour  to  poffefs 
lefs  fpace  ,  than  they  do,  whilft  contained  in  the 
cavity  of  the  thorax  ;  and  that  they  are  always 
in  a  ftate  of  contraction,  whilft  a  man  is  living  ; 
and  therefore  would  fall  together  and  contrad, 
were  the  whole  body  contained  in  an  exhaufted  re¬ 
ceiver. 

For  it  is  not  common  air  about  them,  betwixt 
the  external  membrane  of  the  lungs  and  the 
pleura,  that  compreftes  them  on  every  fide,  whilft 
life  continues  :  nothing,  therefore,  does  comprefs 
them  externally  but  the  diaphragm  ;  yet  air  is  al¬ 
ways  contained  within  them,  and  paffes  freely 
thereinto  through  the  glottis ;  therefore  the  lungs 
are  always  diftended  by  the  internal  air  fomewhat 
more,  than  they  are  comprelfed  by  the  external, 
which  is  hinder  d  by  the  diaphragm,  fo  fixed  to  the 
ribs  and  the  Vertebra  of  the  back,  that  it  cannot 

4  •  *  *.  e  *■  -  • 

enter  the  thorax  to  occafion  an  equilibrium. 

This  is  evident  from  anatomy  ;  the  growth 

and  increafe  of  a  fetus  in  the  womb,  and 
*  + 

of  a  man •  the  lungs  when  blown;  wounds 
penetrating  into  the  cavity  of  the  thorax,  cap- 
ling  the  lungs'  to  collapfe,  and  hindering  them 
from  dilating,  fometimes  oh  one,  and  fometimes 
on  both  fides  of  the  thorax ;  but  efpecially  Dr. 
'Hock3 s  famouj  experiment  upon  live  dogs  de- 
frionftrates  it. 

Since  then,  in  infpiration,  the  air  enters  the 
lungs  in  a  greater  quantity,  than  before,  this  muft 
extend  them  the  more,  and  oppofe  their  natural 
conftitution,  in  which  adion  the  lungs  are  pafiive ; 
and  what  is  the  confequence  hereof  appears  from 
the  phenomena. 

'  In  infpiration  obferved  when  a  man  js  afleep? 
JyrJf,  The  nine  upper  ribs,  articulated  to  th zVer- 
tebrrci  and  adhering  to  the  Sternum  by  their  car- 
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tilages,  rife  archwife  towards  the  clavicles,  fo^ 
that  this  motion  is  chiefly  obferved  in  the  middle 
pf  the  arch ;  but  the  thjree,  or  perhaps  four  lower, 
are  at  the  fame  time  turned  downwards  and 
backwards  obliquely,  but  fo  that  the  feventh* 
eighth,  ninth  and  tenth,  with  their  cartilaginous 
parts,  are  drawn,  gs  it  were,  inwards;.  Secondly 9 
At  the  fapie  time,  the  whole  abdomen  fwells  more 
and  more,  during  all  the  time  of  infpiration,  and 
is  preffed  outwards,  "thirdly ,  At  the  fame  inftant, 
the  capacity  of  the  thorax  is  enlarged,  which  ap¬ 
pears  both  to  the  eye,  by  meafuring  it,  and  by 
the  mechanical  confideratipn  of  its  figure,  fituation, 
connexion,  and  articulation  of  the  ribs,  as  Bo * 
jfelli  hath  demonftrated. 

In  this  adion,  the  diaphragm,  from  its  convex 
and  finuous  pofltion,  is  brought  downwards  into  a 
more  plain  figure  ;  and  this  appears  from  in* 
cifions  made  in  living  brutes,  and  large  wounds 
in  the  abdomen  in  men which  change  of  figure 
depends  on  the  mufculous  fabric  of  the  diaphragm, 
as  appears  by  its  ftrudure. 

Since,  then,  in  infpiration  there  are  no  other 
yifible  adions,  the  caufe  of  it  muft  be  determined 
by  the  motion  of  the  ribs  and  diaphragm,  the 
rpafon  of  whofe  motions  are  to  be  inquired 
into. 

The  upper  ribs  are  arched  and  bent,  and  much 
more  depreffed  in  the  middle  than  at  their  extre¬ 
mities,  being  articulated  by  two  apophyfes,  co¬ 
vered  with  a  cartilage.  Firfl ,  In  the  cartilaginous 
cavity  of  the  Vertebra,  being  united  backwards 
and  laterally,  or  in  the  body  only  of  the  firfl:  ver¬ 
tebra.  Secondly ,  In  the  cartilaginous  finus  of  the 
tranfverfe  procefs  of  the  Vertebra ,  the  feven  up¬ 
per  ribs  are  joined  to  the  Sternum ,  by  the  inter- 
pofltion  of  an  arched  cartilage,  very  elaftic,  in  an 
gciite  angle  upwards  in  the  firfl  rib  ,  the  fecond 
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almoft  at  right  angles ;  the  other  five  at  obtufe 
ones  :  fo  that  the  angle  here,  made  by  the 
cartilage  of  the  ribs  with  the  llernum  upwards, 
is  the  more  obtufe,  the  lower  the  rib ,*  or  elfe  that 
cartilaginous  fegment  afcending,  thence  enters 
the  lateral  cavities  of  the  Sternum ;  fo  that  the 
higher  the  rib,  the  lefs  the  angle  of  this  infertion, 
from  the  concourfe  of  the  upper  part  of  the  fter- 
num.  Thirdly ,  The  fixth,  feventh  and  eighth  ribs 
join  their  cartilaginous  arches  in  the  cavities  of  the 
Sternum ,  uniting  with  their  extremities,  which  ap¬ 
pear  in  the  lower  part  of  the  fternum,  and  grow 
together  amongft  themfelves ;  their  broad  cartila¬ 
ginous  procelTes  uniting  one  with  another.  The 
two  lower  ribs,  and  fometimes  three,  having  one 
apophyfis  backwards,  are  articulated  only  into 
one  finus  in  the  body  of  one  of  the  Vertebra  ; 
and  their  cartilages,  almoft  growing  tendinous,  do 
mot  touch  the  Sternum ,  but,  being  inferted  into 
the  diaphragm,  and  the  cartilages  of  the  ribs 
adjoining,  difappear  ;  they  feem  to  dired, 
equally  fuftain,  move  backwards  and  down¬ 
wards,  and  fo  affift  in  the  motions  of  the  dia¬ 
phragm. 

The  external  intercoftal  mufcles,  rifing  from 
the  lower  margin  of  the  upper  rib,  defcend  ob¬ 
liquely  forwards,  and  are  inferted  into  the  upper 
margin  of  the  rib  below,  throughout  the  whole  bony 
Verge,  betwixt  all  the  true  and  baftard  ribs :  but  the 
internal,  rifing  from  the  lower  margin  of  the  up¬ 
per  rib,  at  a  diftance  from  the  fides  of  the  fpine 
of  the  thorax,  defcend  obliquely  backwards,  crofs 
the  others,  and  are  inferted  into  the  upper  mar¬ 
gin  of  the  rib  below  the  following,  all  the  length 
of  the  bone. 

Befides,  the  fubclavian  mufcle,  rifing  flefhy  from 
the  half  and  lower  part  of  the  clavicle,  where  it 
is  joined  to  the  fpine  of  the  Scapula ,  and  proceeding 
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obliquely  forwards,  is  inferted  in  the  upper  mar¬ 
gin  of  the  firft  rib  near  the  Sternum . 

If,  therefore,  thefe  mufcles  are  contra&ed  to¬ 
gether,  then  the  firft  rib  is  fixed,  already  firm  by 
its  proper  articulation,  by  the  force  of  the  fubcla- 
vian,  and  the  nine  following  ribs  are  lifted  up¬ 
wards,  and  turned  outwards,  efpecially  in  the 
middle  of  the  arches,  yet  fo  as  to  retain  their 
equable  parrallelifm,  whilft  they  depyefs  the  car¬ 
tilaginous  fegments  which  refift  them,  and  thus 
the  cavity  of  the  thorax  is  enlarged. 

The  diaphragm  contracted,  becomes  plain,  and 
dilates  the  thorax,  but  compreffes  the  abdomen, 
and  draws  the  foremoft  cartilages  of  the  baftard- 
ribs,  internally  towards  the  Vertebra,  and  the  two 
lower  baftard  ribs ;  and  alfo  diftends  and  over-9 
powers  the  mufcles  of  the  abdomen. 

And  thefe  mufcles  feem  chiefly  to  be  concerned 
in  infpiration  ,*  the  intercoftal  receiving  nerves 
from  the  fpiral  marrow,  and  the  diaphragm  from 
the  diaphragmatic,  vertebral  and  intercoftal 
nerves. 

The  capacity  of  the  thorax  being  thus  enlarged, 
betwixt  the  Pleura  and  the  fuperficies  of  the  lungs, 
nothing  preffes  upon  the  lungs,  and  therefore  the 
air,  entring  through  the  Glottis ,  fills  them,  till 
they  are  contiguous  to  the  pleura  and  dia¬ 
phragm. 

In  this  cafe  the  air  prefies  the  lungs  equally,  and 
the  thorax  refifts  it,  and  fo,  the  lungs  being  at 
reft,  the  blood  paffes  lefs  freely,  and  is  forced  in¬ 
to  the  left  ventricle  of  the  heart  in  a  lefs  quanti¬ 
ty  ;  and  fo  lefs  comes  into  the  Cerebellum  and  its 
nerves,  and  the  arterial  blood  adts  lefs  upon  the 
intercoftal  mufcles  and  the  diaphragm:  thecaufes, 
therefore,  that  dilate  the  thorax  grow  weaker,  and 
the  elaftic  fegments,  which  are  cartilaginous,  again 
deprefs  the  ribs,  the  nmfcukr  fibres,  which  rife 
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from  the  fide  of  the  fternum  within  the  thorax, 
and  from  the  bony  end,  aflifting  them  ;  as  alfo 
thofe  inferted  into  the  cartilages  of  the  true  ribs ; 
and  at  the  fame  time,  the  diftended  fibres  of 
the  peritoneum  and  mufcles  of  the  abdomen  reftore 
themfelves  j  and  the  vifcera  thus  preifed,  thruft  the 
diaphragm,  which*  is  now  loofe,  upwards  again 
into  the  thorax ;  and,  that  contracted,  the  air  is 
drove  out  of  the  lungs,  which  is  called  expira¬ 
tion  :  and  thus,  by  thefe  two  aCtions,  the  blood  is 
propelled  and  quickned  in  its  patfage  thro*  the  lungs* 
At  this  inftant,  the  blood  being  quickned  in  its  mo¬ 
tion,  begins  to  flow  ftronger,  and  more  plentiful¬ 
ly  to  the  cerebellum  and  mufcles  ;  and  the  inter- 
coital  mufcles  and  diaphragm  renew  again  the  cau- 
fes  of  contraction,  and  infpiration  is  repeated  : 
and  thus  thefe  alternate  motions  are  continued. 

But,  befides  thefe  caufes  of  refpiration,  there 
are  others  fubfervient  to  the  will,  which  are  alfo 
applied  to  the  ribs,  for  the  violent  dilating  or 
(Contracting  of  the  breaft.  The  former,  tho*  de- 
fignd  for  other  purpofes,  yet  alfo  ferve  for  this  s 
fir  ft,  the  mufcle  called  Scalenus ,  riling  from  the 
fore  part  of  the  tranfverfe  procefs  of  the  fe- 
cond,  third  and  fourth  Vertebra  of  the  neck,  and, 
defcending  obliquely  forwards,  is  inferted  by  its 
tendon  into  the  firft  rib.  Then  another,  called 
alfo  Scalenus ,  riling  flefhy  from  the  fide  of  the 
tranfverfe  procefs  of  the  fecond,  third  and  fourth 
Vertebra  of  the  neck,  defcending  and  growing 
tendinous,  and  palling  oyer  the  firft,  is  inferted 
into  the  fecond,  and  fpmetimes  alfo  into  the  third 
rib.  Then  the  third  Scalenus ,  riling  alfo  carnous 
from  the  lateral  and  fore  part  of  the  tranfverfe 
procefs  of  the  Vertebra  of  the  fecond,  third, 
fourth,  fifth  and  fixth  Vertebra  of  the  neck,  is 
inferted,  for  the  moll  part,  into  the  firft.  Thefe 
lift  up  the  three  upper  ribs,  left  the  force  of  the 
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intercoftals  and  others  fhonld,  in  ftrong  infpira^ 
tion,  be  determined  downwards ;  nor  may  they  be 
unferviceabie  in  bending  the  neck,  or  turning  it: 
about;  becaufe,  if  they  ad  together,  and  the 
neck,  by7  the  mufcles  that  keep  it  ered,  as  the 
Spinalis,  the  Tranfverfalis  and  Inter fpinalis,  the  Lon-* 
giffimus  Dorfi  and  Semifpinatus  acting  together,  be 
held  firmly,  the  adion  of  the  Scaleni  muft  needs 
lift  up  the  ribs ;  but,  in  the  moft  violent  refpira- 
tion,  it  is  certain,  that  a  great  many  fuch  adions 
confpire.  Fourthly ,  The  Idler  Serratus  anticus ,  ri¬ 
ling  fiefhy  from  the  Coracoides  procefs  of  the  Scapula , 
defcends  obliquely  forwards,  and,  growing  larger* 
thiner  and  fiefhy,  is  inferted  into  the  fore  part  o£ 
the  fecond,  third,  fourth  and  fifth  ribs*  Fifthly , 
The  Serratus  anticus  major ,  riling  fiefhy  from  the 
balls  of  the  Scapula ,  large  and  thick,  and  de- 
fcending  obliquely  forwards,  is  inferted  into  the 
eight  upper  ribs,  by  fiefhy  portions,  like  the  teeth 
of  a  faw,  two  or  three,  or  four  or  five  of  the 
lowed:  of  which,  are  inferted  betwixt  the  like 
precedes  of  the  external  oblique  mufcles  of  the 
abdomen.  And  if  the  mufcles  of  the  Scapula,  as  the 
Trapezius,  Rhomboides  and  Levator,  hold  it  faft  up¬ 
wards  and  backwards,  then  the  adion  of  both 
the  Serrati  ftrongly  lift  up  the  ribs  from  the  fe¬ 
cond  to  the  eighth,  which  plainly  appears  in  vio¬ 
lent  breathing.  Sixthly,  On  the  back  part,  the 
upper  Serratus  pofticus,  rifing  tendinous  from  the 
fpines  of  the  two  lower  Vertebra  of  the  neck,  and 
the  three  upper  of  the  thorax,  it  is  inferted  witbg 
fiefhy  eeth  into  the  bending  of  the  fecond,  third 
and  fourth  ribs,  and  lifts  them  obliquely  upwards. 
Seventhly,  The  lower  Serratus  pofticus ,  which  rifes 
from  the  fpines  of  the  Vertebra  of  the  loins,  and 
fometimes  from  fome  belonging  to  the  thorax,  is 
inferted  with  fibres,  like  fingers,  into  the  middle 
of  the  arch  of  the  ninth,  tenth  and  eleventh  ribs. 
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and  the  end  of  the  twelfth ;  this,  from  a  courfe 
almoft  horizontal,  afcending  upwards,  and  pulling 
thefe  laft  ribs  outwards,  downwards  and  back-* 
wards,  enlarges  the  thorax,  and  hinders  the  con¬ 
tracted  fibres  of  the  diaphragm  from  bringing 
thefe  ribs  together,  to  ftreighten  the  cavity  there- 
of. 

But  the  aCtion  of  the  oblique  external  and  in¬ 
ferior  mufcles,  and  the  Retli  confpiring  together* 
prelfmg  down  the  ribs,  and  contracting  the  'Tho¬ 
rax  ;  and  the  lower  Serratus  anticus  refitting,  as  its 
Connection  (hews,  if  it  concurs  with  the  Sacrolum - 
kalis ,  which  is  very  much  compounded,  and  fcarce 
diftinCtly  to  be  defcribed,  confiding  of  a  feries  of 
flethy  fibres,  rifing  from  the  tranfverfe  ones  of 
the  Vertebra  of  the  loins,  and  their  fpines,  afcen¬ 
ding  upwards  to  the  ribs,  and  joined  with  the 
flefhy  acceflory  mufcles  proceeding  from  them  i 
this  aCtion  mult  ftrongly  aflift  in  violent  expira- 
ration ;  the  abdomen  being  alfo  contracted  by  its 
tranfverfe  mufcles. 

In  women  the  fternum  is  more  comprefled,  the 
clavicles  ftraiter,  the  thorax  narrower,  and  final- 
ler  before ;  and  the  cartilaginous  fegments  fooner 
grow  bony  above  than  below :  therefore,  when 
they  draw  in  their  breath,  the  fternum  is  turned 
upwards,  and  obliquely  outwards,  and  the  whole 
thorax  feems  to  rife  ;  for  which  reafon  they 
breathe  the  eafier  when  their  belly  is  diftended. 

Hence  it  appears,  that  the  mufcles,  which  ferve 
to  refpiration  and  voluntary  motions,  are  much 
bigger  and  ftronger,  than  thofe  which  only  ferve 
for  involuntary  refpiration  ;  for  which  reafon  the 
firfi:  can  increafe,  diminifh,  or  wholly  flop  either 
of  the  aCCions  of  refpiration  :  from  wrhence  it  hap¬ 
pens,  that  there  are  not  two  fucceeding  moments 
of  life,  in  which  the  veffels  of  the  lungs  have  the 
time  figure,  capacity  and  aCtiom. 

is 
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It  may  be  alfo  obferved,  that  there  are  fome 
mufeles  here  that  a St  without  antagonifts,  as  if 
they  had  them ;  and  therefore  the  action  of  the 
fluids,  moving  thefe  mufeles,  muft  be  an  an- 
tagonift  to  the  Ample  fpring  of  the  refitting 
folid. 

There  is  no  need  then,  to  fuppofe  alternate  acti¬ 
ons  of  humors  to  caufe  alternate  motions,  and 
reciprocal  actions  in  both  parts ;  it  is  fufficient,  if 
the  fame  happens  in  either :  we  fee  the  voluntary 
power  can  (top  the  force  and  caufe  of  refpiration, 
but  the  force  of  the  heart  it  cannot  flop  •  there¬ 
fore  the  caufe  of  the  motion  of  the  heart  is 
ftronger  and  more  conftant,  and  its  a&ion  more 
frequent ;  yet  there  is  a  certain  confent,  betwixt 
the  pulfations  of  the  heart,  and  the  number  of 
refpirations  ;  but  according  to  what  rule  is  a 
queftion. 

Hence,  alfo,  we  perceive  the  neceffity  of  re¬ 
peated  pulfations  of  the  heart,  and  of  repeated 
refpirations  :  but  if  they  be  flopped  long,  life 
muft  certainlv  ceafe. 

We  fee  farther,  why,  in  an  afthmattc  fit,  a 
Peripneumonia ,  difficulty  of  breathing,  or  the 
agony  of  death,  refpiration  is  performed  by  the 
involuntary  and  voluntary  mufeles,  ftrongly  con¬ 
curring  to  the  fame  addon  ;  fo  that  the  neck. 
Scapula ,  breaft,  lower  ribs  and  back  are 
evidently  moved  ;  why,  in  perfed:  health,  when 
the  body  is  quiet  and  awake,  refpiration  is  io. 
flow  and  gentle,  that  it  can  fcarce  be  perceived ; 
and  yet  there  remains  a  brisk  circulation  of  the. 
humors  :  to  conclude,  it  hence  appears,  why,  upon 
coughing,  quick  breathing  or  fighing,  the  motion 
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of  the  blood  is  quickned  through  all  the  vend s ; 
why  the  firft  action  of  the  refpiration  is  inspira¬ 
tion  ;  why,  when  people  are  dying,  and  the  breath 
long  ftop  d,  the  venous  finus’s,  the  auricles,  and 
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the  heart  beat ;  and  how  it  happens,  that  to  con 
tinue  breathing  and  life,  fuch  air  is  altogether  un¬ 
fit,  as,  in  an  extreme  degree,  is  heavy,  light, 
ttioift,  dry,  hot  or  cold,  too  much  comprefled  of 
ratified;  and  alfo,  that  which,  when  included  in 
a  fmall  fpace,  is  not  foon  enough  renewed. 


Chap.  XXVII. 

Of  the  Voice,  Speech,  Singing,  Laugh¬ 
ing,  Coughing, 

FROM  what  hath  been  already  deliver'd, 
we  may  clearly  conceive,  how  the  voice  is 
formed  i  for  this  found  is  made  in  expira¬ 
tion,  and  confequently  by  the  expulfion  of  air, 
contained  in  the  whole  cavity  of  the  lungs, 
by  thofe  caufes  that  contract  the  thorax, 
through  the  Afpera  Arteria ,  and  the  foremoft  ca¬ 
vities  that  are  of  a  bell-figure :  from  thence  it  is 
forced  into  the  Glottis ,  where,  the  paffage  being 
narrower,  the  motion  is  the  quicker,  and,  being 
forced  upon  an  elaftic  or  fpringy  tremulous  body, 
3tis,  by  that  means,  put  into  reciprocal  waving 
motions,  and  forms  a  found ;  which  coming  thro 
the  narrow  paffage  of  the  glottis,  into  the  cavities 
of  the  membranous  fubftance  of  the  mouth  and 
noftrils,  as  thefe  cavernous  parts  are  more  flip- 
pery,  rough,  open,  obflru&ed,  or  differently  figu¬ 
red,  the  found  becomes  various,  and  pafles  diffe¬ 
rently  out  of  the  mouth. 

But 
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But  fince  the  cartilaginous  fides,  called  Aryta* 
noides ,  joining  to  the  fmooth  heads  of  the  carti¬ 
lage  Cricoides,  by  means  of  their  finus^s  ^  and,  be- 
ing  made  flippery  by  their  own  undtuous  linn 
ment,  form  a  fmall  chink  by  their  union,  and  can 
open  or  Unit  it,  according  to  the  various  actions 
of  the  mufcles  placed  here ;  and  from  hence  pro¬ 
ceeds  the  different  ftirilnefs  or  dullnefs  of  the 
voice ;  for  all  that  depends  upon  the  quick  or 
{low  repercuflion  of  the  undulating  air  :  it  is 
here  made  quicker  as  the  paffage  is  narrower,  or 
as  the  air  is  drove  out  with  the  quicker  motion ; 
but,  a  grave  voice  is  the  effedt  of  a  flower 
motion,  or  undulation  of  the  air,  out  of  a  larger 
chink. 

From  whence  it  appears,  that  when  this  chink 
is  too  much  opened,  by  thofe  that  endeavour  to 
fpeak  with  a  greater  voice  than  they  are  able, 
the  found  is  loft ;  and  there  is  the  fame  lofs  of 
found,  in  forming  a  too  acute  voice ;  the  air  re¬ 
tained  caufing  a  fort  of  fuftocation  of  the  lungs, 
and  a  harlh  (hrilnefs  in  the  Larynx. 

If  this  found  ftrikes  againft  the  organs  placed 
without  the  larynx,  (as  the  throat,  tongue,  teeth* 
lips,  noftrils,  the  membranous  or  mufculous  palate 
which  vary  much  in  their  refpedtive  union  and 
pofition)  it  is  by  that  means  changed  in  its  paf- 
fage,  or  reverberated,  and  varioufly  determined  * 
and  this  is  that  which  is  exprefled  by  letters  i 
as  the  origin  of  which,  and  their  combination  to 
form  fpeech,  fee  Johannes  Conradus  Amman,  in  his 
Surdus  loquens ,  a  man  of  wonderful  fuccefs  and 
induftry  in  this  matter. 

But  fince  finging  is  to  utter  founds*  either 
grave,  acute  or  lharp,  quick  or  (low,  ftrong  or 
foft,  equally  or  unequally,  this  a&ion  appears 
from  what  hath  been  faid ;  whofe  graces  depend 
on  the  voice,  tone,  time  and  manner  of  turning 
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it :  a  flippery  fuperficies  in  the  organs  occafions  a 
fweetnefs  of  voice  *  as  alfo,  the  conformation  and 
figure  of  the  throat,  mouth,  palat  and  noftrils. 

The  agility  of  the  mufcies  that  move  the  glot¬ 
tis  ;  the  loofenefs  of  the  ligaments  which  join  the 
cartilages  of  the  larynx ;  the  different  magnitudes 
the  fabric  of  the  glottis  admits  of  in  itsopening;  the 
copioufnefsof  the  oily  juice  of  the  great  gland  Thyroi - 
deSj  efpecially  by  the  affiflance  of  the  mufcies  Ster- 
nohyoideus  and  Sternothyroideus ,  that  lie  upon  it  and 
prefs  it  out ;  thefe  feem  to  give  the  faculty  of  form¬ 
ing  a  variety  of  founds  diftind  and  plain  :  the  form 
of  the  lungs  and  thorax,  which  fupply  breath  for 
founds,  is  the  chief  caufe  of  the  ftrength  and 
length  of  the  voice  ;  but  the  art  of  finging  de¬ 
pends  on  an  artificial  turning  and  moving  all 
thefe  parts. 

Laughter  is  produced  by  an  undulating  mo¬ 
tion  of  the  air,  received  into  the  dilated  lungs,  and 
the  Afpera  Arteria ,  without  renewal,  which  occa¬ 
fions  very  final!,  quick  and  reciprocal  concuflions 
of  it,  in  palling  thro*  the  organs  made  for  refpi- 
ration  ,*  the  lungs  aim  oft  remaining  in  the  fame 
degree  of  tendon,  and  jumbling  the  blood  toge¬ 
ther,  rather  than  difcharging  it :  whence  it  ap¬ 
pears  why  laughter  is  fo  fatiguing,  and  often 
ends  in  convulsions ;  and  why  it  occafions  a  tu¬ 
mor  of  the  jugular  veins,  and  confequently  of 
the  whole  head,  and  a  rednefs  of  the  face,  neck 
and  eyes;  and  fotne times  a  difficulty  of  breath¬ 
ing,  f pit  ting  of  blood,  an  apoplexy,  and  death, 
if  too  violent  and  long  continued. 

From  hence  alfo,  the  reafon  of  coughing  ap¬ 
pears  ;  it  ariiing  from  a  great  quantity  of  air 
drawn  into  the  lungs,  and  retained  a  while  ;  up¬ 
on  which  the  larynx  being  fhut,  and  the  dia¬ 
phragm  thruft  into  the  cavity  of  the  thorax,  by 
the  mufcies  of  the  abdomen,  which  condenfes  the 
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air,  and  prelfes  much  upon  the  fides  of  the  lungs  * 
and  then,  the  larynx  being  opened  again,  it  is 
varioufly  fhook,  by  feveral,  lucceffive,  violent  pro- 
trufions  in  expiration,  which  cleanfes  the  internal 
fuperficies  of  the  wind-pipe  :  this  (hews  why 
laughter  often  ends  in  coughing,  and  how  littlp 
difference  there  is  betwixt  thefe  two  actions  ;  al- 
foj  why  loud  finging,  bawling,  (harp  things,  or 
crudities,  upon  the  membrane  of  the  Bronchia ,  oc- 
ca (ions  it :  from  hence  alfo,  appears  the  reafori 
of  freezing,  before  explained. 

Yawning  is  produced,  by  expanding  almoft  all 
the  voluntary  mufcles,  and  very  much  extending 
the  lungs,  the  breath  being  drawn  in  gently  and 
(lowly ;  and,  having  been  retained  and  rarified 
a  while,  it  is  then  gently  and  (lowly  breathed  out 
again ;  when  the  mufcles  are  reftored  to  their  na¬ 
tural  (fate  :  the  effeft  of  it  is,  to  move,  quicken, 
and  equally  diftribute  all  the  humors  through 
their  velfels,  and  thus  it  makes  the  organs  of 
fenfe,  and  the  mufcles  fit  to  perform  their  office ; 
every  part  being  moved  at  the  fame  time  by  its 
proper  organs :  but,  for  a  more  particular  account 
of  thefe  various  motions,  fee  Fahricius  ah  Aqua-* 
pendente,  Borelli  and  Euftachius. 

Having  thus  far,  by  means  of  mechanic  caufes 
and  organs,  explained  thofe  vital,  natural  and 
animal  a&ions,  which  are  common  to  both  fexes 
when  grown  up ;  we  (hall  next  confider  thofe  that 
|  are  proper  to  each  fex,  in  regard  to  generation  ; 

1  which  alfo  greatly  differ  in  different  perfons  of  the 
fame  fex. 
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Chap.  XXVIII. 

Of  the  Origin  and  Nature  of  the  Male- 

Seed,  &c. 


^T”1  H  E  feminal  arteries,  rifing  from  the  fore 
JL  part  of  the  Aorta,  below  the  emulgents 
that  go  to  the  kidneys,  almoft  conftantly  obferve 
that  rule,  but  fometimes  the  left  rifes  out  of  the 
emulgent  artery  ;  they  are  not  large,  and,  by 
reafon  of  their  oblique  courfe  from  the  aorta, 
contain  but  very  little  humor ;  their  defcent  is 
oblique,  and  the  fpermatic  veins  take  the  like 
courfe ;  the  right  of  which  rifes  from  the  Vena 
cava,  under  that  which  goes  to  the  kidneys,  the 
left  fpringing  from  the  emulgent  vein,  but  fre¬ 
quently  after  a  different  manner,  being  joined  at 
an  acute  angle  :  thefe  are  included  in  a  com¬ 
mon  membrane,  and  clofely  united  together,  de¬ 
fee  nd  lafely  under  the  inner  coat  of  the  Perito - 
naum,  upon  the  Pfoas  mufcles  and  the  ureters, 
till  they  come  to  pafs  out  of  the  abdomen  in  the 
groin ;  where  they  lie  upon  the  flefhy  fibres  of 
the  tranfverfe  mufcles,  and  the  lower  oblique 
ones ;  which  parting  a  little  from  one  another, 
they  admit  thefe  veffels  thro7  them  included  in  their 
membranous  cafe ;  fo  that  the  place  thro7  which 
they  pafs  is  the  uppermoft  part  of  the  tranfverfe 
muffle,  and  again,  in  the  obliquely  afeending  one 
below  it ;  from  whence  they  proceed  through  an 
oval  ring,  in  the  tendinous  part  of  the  obliquely 

defeend- 


of  P  H  Y  S  I  c:  11? 

defcending  mufcle,  three  lines  lower  than  the  for¬ 
mer  :  laftly,  this  cafe,  with  its  veffels,  defcends 
Upon  the  Os  Pubis,  and,  being  brought  down 
into  the  Scrotum,  compofes  the  tefticle  it  felf  ; 
where  the  cremafter  mufcle  grows  about  it, 
which  rifes  fleftiy  from  the  lower,  larger  and  fore 
part  of  the  fpine  of  the  Os  Ilium  •  grow¬ 
ing,  in  its  oblique  defcent  with  flefhy  fibres, 
to  the  fore  and  defcending  margin  of  the  Os 
Ilium,  towards  the  Os  Pubis ;  from  whence  it  ex¬ 
pands  it  felf  forwards,  obliquely  downwards, 
and  embraces  the  fides  and  fore  part  of  the  'Tu¬ 
nica  vaginalis ;  whilft  flefhy  fibres,  riling  from  the 
fore  part  of  the  Os  Pubis,  behind  the  membranous 
cafe,  diredtly  tending  downwards,  are  fixed  to 
the  membrane  on  the  back  part ;  and  fo  form  a 
hollow  mufcle,  which  lifts  up,  fuftains  and  com- 
prelfes,  as  well  as  forces,  out  the  membranous 
cover  and  the  tefticle  ;  and,  in  all  this  pafiage,  it 
fends  forth  fmall  twigs  of  arteries  laterally ;  be- 
fides,  the  three  places  in  the  mufcles,  which  tranf- 
mit  this  membranous  cafe,  furnifh  it  like  wife  with 
a  thin,  fmall  membrane  ;  but  when  the  veins 
come  near  the  tefticles,  they  form  the  pyramidal 
body. 

In  this  courfe,  the  fpermatic  artery,  being  bent 
fpirally,  diftributes  fmall  branches,  which,  with  a 
ftrait  open  courfe,  fend  blood  laterally,  by  anafto- 
mofis,  into  the  vein  that  attends  it ;  efpecially  in 
the  pyramidal  body,  where  the  feminal  artery, 
near  the  tefticle,  gives  a  branch  to  the  lower  and 
inward  part  of  the  Epididymes,  which,  affording 
fome  twigs  to  it,  are  inferted  into  the  nervous 
coat;  and  fometimes  another  branch  is  inferted 
into  the  top  of  the  tefticle ;  but  a  large  branch  is  al¬ 
ways  inferted  into  the  upper  and  greater  part  of  the 
epididymes,  being  diftributedthro*  the  veffels there¬ 
of  and  every  where  difperfed  therein  ;  befides 

Q_  3  many 
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many  branches  from  the  greater  venal  trtink  are; 
intimately  interwoven  in  the  pyramidal  body,  and, 
communicating  with  one  another,  diftributed 
throughout  the  circumference  of  the  tefticle. 

For,  the  pyramidal  body,  called  Corpus  varico- 
fum ,  or  pampiniforme ,  Tiling  from  the  back  of  the 
tefticle,  confifts  of  a  great  many  veins,  commu¬ 
nicating  one  with  another,  and,  forming  a  fort  of 
net-work,  which  at  laft  end  in  one  Teminal  veil'd  ; 
where  there  is  a  very  commodious  opportunity 
for  the  blood  to  pafs  into  the  veins. 

Thofe  arteries  which  penetrate  the  nervous 
coat,  being  gradually  divided  into  branches,  and 
placed  diftin&ly,  are  at  laft  fubdivided  into  a  vaft 
number  of  fmall  capillary  veflels,  and  diftributed 
through  the  whole  tefticle  ;  and,  perhaps,  being 
united  again  with  the  large  veflels,  end  in  that 
great  one,  which  paftes  through  the  middle  of  the 
teftes,  and  is  continued  to  the  Epididymes ,  difchsrge 
their  liquor  at  innumerable  extremities  ;  whence 
they  have  no  veins,  but  end  in  the  emiffary 
veflels. 

And  thofe  veflels,  ending  in  the  epididymes,  dis¬ 
charge  their  humor  into  the  cavity  thereof  ;  which 
is  one  continued,  hollow,  cylindrical  veflel,  com¬ 
plicated  into  innumerable  flexures;  and,  lying  up¬ 
on  the  body  of  the  tefticle,  flocked  with  arteries, 
and  ending  in  one  vefTel,  called  ejaculatory ;  this, 
riling  up  again  above  the  Os  Pubis ,  and  defeending 
into  the  Pelvis ,  and  coming  near  the.  back  part  of 
the  neck  of  the  bladder,  ends  there  in  feminaj 


bladders.  This  ftrudhire  is  carried  on  with  neives, 
from  the  fine  nervous  net  of  the  abdomen,  along 
with  the  ipermatic  veflels,  being  diftributed  thro3 
the  nervous  coat,  where  they  vanifh  from  the 
fight :  they  alio  receive  others  from  the  twenty  firft 
pdi r. 


Very 
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Very  {mail  veins,  and  abundance  of  lymphatic 
veffels,  bring  back  that  humor  which  remains  af¬ 
ter  the  feparation  of  the  feed;  and  it  is  proba¬ 
ble,  that  in  thefe  veffels  where  it  is  made,  and 
not  yet  difcharged,  a  great  part,  and  that  too 
very  fubtile,  may  be  received  again  thereby, 
and  mixed  with  the  venous  blood  in  the  pyra¬ 
midal  body,  which  will  make  an  alteration  in  the 
whole  conftitution  and  difpofitioniof  the  body, 

The  Vejicula  feminales ,  being  fattened  to  the 
back  part  of  the  neck  of  the  bladder  by  mem¬ 
branes,  are,  like  fo  many  fjnall  blind  guts,  com¬ 
plicated  and  folded  together  in  wreaths  and  re¬ 
cedes,  in  which  the  ejaculatory  veffel  terminates, 
gradually  broader  and  full  of  iinusk ;  but  grows 
narrower  again,  where  it  enters  with  a  bend, 
and  ends  in  thefe  fmall  gut-like  veffels,  almoft  in 
a  right  line,  very  large  towards  the  bottom  of 
them ;  from  whence  every  fmall  veflel  is  endow¬ 
ed  with  another  little  emiffary,  joined  with  the 
former  at  acute  angles;  which  two  emiffaries, 
joining  at  obtufe  ones  in  the  urethra,  end  there 
in  one  open  excretory  dubt  :  in  the  mean  while, 
thefe  two  emiflary  bladders  are  bound  together 
with  a  mufculous  membrane. 

From  all  which  it  appears,  that  blood,  like  what 
gees  to  the  kidneys,  being  received  in  a  fmall 
quantity  by  the  fpermatic  artery,  moving  (lowly, 
being  retarded  about  the  pyramidal  body,  and 
deprived  of  the  thicker  red  part,  by  canals 
opening  into  the  veins,  and  by  that  means  be¬ 
coming  lefs  red,  and  more  flow  in  its  motion, 
fo  as  almoft  to  ftagnate  in  the  receffes  of  the  tefti- 
cles,  where  it  is  found  of  a  grey  color ;  and,  be¬ 
coming  thicker  and  more  concobied  in  Highmore  s 
dubts,  kis  (lowly  drove  into  the  epididymes,  and 
further  digefted  by  the  complication  and  involu¬ 
tion  thereof ;  here,  being  almoft  ftagnant,  and 

4  well 
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well  elaborated,  it  at  laft  creeps  into  the  ejacula¬ 
tory  veffel ;  which  at  firft  is  of  a  thick  and  fpon- 
gy  fubftance,  and  narrow,  but  becomes  broader, 
then  very  large  and  finuous,  but  afterwards,  nar¬ 
rower  again;  this  humor  there  collected  in  its  di¬ 
lated  finuous  recelfes,  where  it  remains  and  is 
again  digefted  and  elaborated,  and  then  forced 
into,  laid  up  and  preferved  in  the  twilling  linus^s 
of  the  feminal  bladders,  where  growing  thicker 
and  whiter,  and  being  Hill  further  digefted  to  the 
higheft  degree  of  perfection,  it  is  called  feed. 

Whence  it  appears,  that  no  hpmor  is  prepared 
more  llowly,  lo  much  flopped  by  the  way,  or  fo 
greatly  digefted  when  at  reft ;  and  perhaps,  fome- 
thing  may  all  along  be  added  to  it,  from  the 
fmall  nervous  twigs,  in  its  p allege ;  whilft  the 
thinneft  humor  is  drawn  off,  by  the  lymphatic 
veffels  into  the  veins,  in  the  pyramidal  body,  or 
the  veins  from  the  feminal  bladders,  and  thence 
returned  to  the .  whole  mafs  of  humors  :  both 
tbefe  feem  very  probable. 

The  humor  that  is  found  in  the  middle  of  the 
tefticles,  in  thcEpididymes^  and  ejaculatory  vef¬ 
fels,  as  well  as  tfe  feminal  bladders,  being  frelh, 
diluted  with  a  little  warm  water,  and  then  view-* 
ed  with  a  good  microfcope,  appears  to  confift  of  a 
vaft  many  fmall,  oblong,  living  animals,  with  tails 
like  little  fnakes,  fwimming  up  and  down  therein : 
this  is  found  true,  not  only  in  men,  but  in  beafts, 
birds,  fdh,  amphibious  creatures  and  infers ;  but 
only  in  the  humor  of  the  faid  part.  If  thefe  becoirn 
pared  with  the  bulk,  figure,  place  ,and  changes, 
of  what  is  obferved  by  Malpighi  in  a  chick  ;  and 
with  the  method  of  nature  in  the  generation  of 
frogs,  it  will  appear  probable,  that  thefe  Animal-* 
cula ,  in  the  male-feed,  contain  the  rudiments  of 
a  future  human  body  ;  efpecially,  fince  the  tefti¬ 
cles,  or  this  humor,  being  wanting,  the  perfon 
„  becomes 
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becomes  fruitlefs  :  but  more  of  this,  when  we 
confider  the  reafon  of  conception. 

In  the  fame  place,  where  the  paffage  from  the 
feminal  bladders  open  into  the  Urethra ,  a  gland 
grows  about  it,  called  Proflatay  being  fingle,  of 
a  continued  fubftance  and  conical,  encompaffed 
about  with  mufcular  fibres,  and  compofed  of 
twelve  diftind  clufters  of  glands  ;  fo  that  the 
glands  of  each  clufter,  by  proper  emiffaries,  end 
in  one  veffel,  whereinto  they  pour  their  liquor ; 
there  are,  therefore,  twelve  diftind  veffels  or  blad¬ 
ders,  and  fo  many  diftind  excretory  duds, 
which  open  into  the  cavity  of  the  Urethra ,  fo 
that  they  fur  round'  that  paffage  of  the  feminal 
bladders  ;  the  feed,  and  the  liquor  from  the 
Prcflatrey  by  that  means,  being  perfedly  mixed 
together,  whilft  the  Vefecula  and  the  Proflat  a 
are  both  encompaffed  with  the  fame  mufcular 
membrane. 

The  humor  prepared  here  is  foft,  fat,  white, 
and  large  in  quantity ;  ’tis  often,  after  long 
abftinence  from  venery,  preffed  out  upon  mak¬ 
ing  water,  or  going  to  {tool :  it  contains  none  of 
the  above  -  mention’d  Animalcula ,  which  appear 
in  the  feed  ;  but,  when  the  tefticles  and  feminal 
bladders  are  wanting,  it  dill  remains,  but  is  not: 
prolific  ;  whence  it  feems  to  be  a  vehicle,  de- 
fgn’d  to  dilute  the  groffer  feed,  and  perhaps, 
upon  the  fir  ft  ad  of  copulation,  to  nourifh  the 
Animalcula  contained  therein. 

The  Urethra  confifts  of  two  membranes,  and  an 
intermediate  cavernous  body ;  this  cavernous 
body  is  thickeft  betwixt  the  end  of  the  Proflata 
and  the  union  of  the  cavernous  bodies  ;  and 
thence  grows  thinner  in  its  progrefs,  but  is  thick- 
eft  towards  the  inlide  of  the  penis;  being  out¬ 
wardly  bent,  it  leaves  in  the  middle  the  mouth  of 
the  urethra  open  in  the  glans,  and  then  forms 
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the  outward  fpongy  fnperficies  of  the  glans,  end- 
ing  in  its  protuberant  edge,  where  the  Praputium 
is  joined  :  it  receives  into  the  cavity  of  itspaifage 
oblique  emiffary  velfels,  from  glands  firft  obfer- 
ved  by  Qrwper ,  which  difcharge  a  foft  humor  for 
the  ufe  of  the  internal  paffage  of  the  Urethra : 
in  the  external  fuperficies  of  the  glans,  it  is  co¬ 
vered  with  a  very  fubtle  membrane,  under  which 
lie  very  fenfible  nervous  Papilla: ,  the  chief  caufe 
of  pieafure  or  pain ;  and  under  this  thin  mem¬ 
brane  lies  that  which  is  wondrouflv  full  of 

* 

cells. 

The  cavernous  bodies,  riling  from  the  lower 
part  of  the  Os  Pubis ,  feparately,  and,  being 
cloathed  with  their  membrane,  are  joined  together 
by  a  middle  partition,  called  Septum  medium , 
which  gradually  vanifhes  towards  the  fore  parts  : 
thefe  make  up  the  chief  fiibftance  of  the  penis, 
which  before,  under  the  Corona  Glandis ,  gradually 
grow  l'efs,  and,  forming  the  internal  fiibftance  of 
the  glans,  end  therein  •  this  whole  body  thus 
formed  is  encompalled  with  a  cellulous  membrane 
of  a  wonderful  texture,  which  alfo  enciofes  the  Sep¬ 
tum  medium  ;  and  then  it  is  covered  with  a  firm 
nervous  coat,  without  the  cellulous  membrane, 
which  limits  its  extenfionj  and  upon  this  lies  the 
skin  and  cuticle. 

Arteries  from  the  internal  iliacs,  commonly 
Convey  blood  into  the  cavernous  bodies  of  the 
Urethra  and  Penis ,  where,  being  divided  into  in¬ 
numerable  branches,  they  are  continued  into 
veins,  in  which  there  are  a  vaft  number  of  hol¬ 
low  cells,  that  communicate  with  one  another, 
and  all  difcharge  themfelves  into  a  great  vein, 
running  through  the  back  of  the  Penis ^  under  the 
ligament  that  joins  the  Os  Pubis  ;  dividing  into 
two  branches  about  the  Profiata,  and  difcharging 
themfelves  into  the  two  external  iliac  branches  on 

both 
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both  fides,*  the  veins  of  the  cavernous  body  of 
the  Urethra  are  aifo  diftri  bated  to  the  mufcles, 
called  Acceleratores ,  for  necelfary  ufts. 

If,  therefore,  by  any  caufe,  the  animal  fpiritS 
from  the  brain  flow  more  than  ordinarily,  into 
the  nerves  tending  to  the  mufcles,  called  erectors, 
(flnce  thefe  mufcles,  rifing  from  the  external  pro¬ 
tuberance  of  the  Ifchium ,  below  the  origin  df  the 
cavernous  bodies,  are  inferted  into  the  firm  ner¬ 
vous  coat  of  thefe  bodies,  and  there  terminate 
tendinous,)  when  the  origins  of  the  fponyy  bo¬ 
dies  are  more  prefled  by  the  fwelling  of  thefe 
vefi'els,  againlt  the  protuberances  of  the  Os  Jfchi - 
v.ryij  and  their  veins  are  ftreightenhi,  then  the  bo¬ 
dy  of  the  penis  will  be  prelfed  more  to  the  Os 
Pubis,  and  to  its  middle  ligament  ;  the  great 
veins  of  the  Penis  will  be  more  comprelfed,  and 
thofe  of  the  preputium  lefs  ,*  therefore  both  the 
veins  and  arteries  will  be  filled,  which  will  fill 
more  comprefs  the  vein,  and  then  the  cellulous 
flnus’s  will  be  di f  ended  with  blood  ;  and  thus 
the  turgid  Penis  is  on  both  fides  forced  full  of 
blood,  as  alfo  the  cavernous  body  of  the  Urethra9 
and  that  of  the  Gians ;  efpecially  the  moment  be¬ 
fore  the  ejaculation  of  the  feed,  and  a  good 
while  after  the  erection  of  the  penis  ;  and  the 
nervous  Papilla  in  the  Corona  Glandis ,  being  much 
ftretched  and  rubbed,  prefently  occafion  that  eja¬ 
culatory  contraction  ;  and  even  at  this  time  the 
caofes  of  tumor  are  increafed,  which  produce  a 
ftiffnefs,  rednefs  and  ftrong  erection :  in  the  mean 
time,  the  mufcular  membrane  of  the  Proftata  and 
Urethra  do  and  ought  to  fwell,  and  all  the  nerves 
are  extended  ;  by  which  means  the  feed  is  pref¬ 
ixed  out  of  the  feminal  bladders,  with  the  humor 
out  of  the  Proftata ,  and  gathered  into  that  part 
of  the  Urethra ,  which  is  free  from  the  ere&ing 
mufcles  ,*  until  the  tranfverfe  mufcles,  which. 
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from  the  external  protuberance  of  the  Ifchiu?n9 
are  fixed  to  the  upper  end  of  the  bulbous  part 
of  the  Urethra ;  and,  at  the  fame  time,  the  mufcle, 
called  Dilatator  poftieus,  riling  from  the  fore  and 
upper  part  of  the  Inteftinum  reclum ,  and  fixed  to 
the  lower  and  back  part  of  the  Urethra. ,  at  the  fame 
jun&ure  dilate  the  Urethra  :  laftly,  the  accelerator 
mufcles  being  violently  contracted,  (which  rife  fie- 
fhy  from  the  upper  part  of  the  Urethra ,  under  the 
Os  Puhis ,  and  encompaffing  the  bulbous  part  of  the 
Urethra;  being  joined  together,  defcend,  and,  again 
parting,  are  inferted  on  both  fides  into  the  ftrong 
membrane  of  the  cavernous  bodies  of  the  Penis)  and 
■the  mufcles  of  the  Proflata  and  feminal  bladders  be¬ 
ing  at  the  fame  time  contracted,  the  blood  is  chiefly 
drove  into  the  penis ;  the  Gians  tumifies,  and  the 
fpongy  body  of  the  Urethra ,  being  very  much 
dwelled,  at  the  laft  grows  ffiff,  and  the  nervous 
fibres  of  the  glans  being  highly  excited,  a  con- 
vulfion  follows,  and  the  feed  is  thrown  out  with 
force  :  the  urethra  is  then  relaxed,  and  the  fpirits 
ceafe  to  flow;  the  vein  is  free,  and  the  blood  out  of 
the  finus^s  flows  into  them ;  the  extended  parts 
again  contract,  and  the  Penis  fuhfides, 

From  hence  it  appears,  how  far  a  man  is  con¬ 
cerned  in  generation,  which  indeed  is  furprizing ; 
rwhy  the  growth  of  the  beard.  Pubes ,  and  per¬ 
haps  their  continuation,  as  alfo  the  voice,  temper, 
a  dated  age,  and  paflions  of  the  mind  are  concomi¬ 
tants  with,  or  loon  follow  the  generation-feed. 

But  here  we  are  to  take  notice,  that  the  feed 
'is  very  different  from  the  nature  of  the  fpirits, 
a  volatile  oily  fait,  a  hot,  fermentative  humor, 
-being,  according  to  our  author,  foft,  vifcous, 
and  fluggifh  ;  yet  if  we  confult  the  fmell,  and 
proper  experiments,  and  obferve  that  it  is  vola¬ 
tile,  fulphureous,  and  foon  grows  rancid  and  fe- 
stid,  it  will,  perhaps,  appear  of  alike  nature  to,  but 
i  ■  higher 
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higher  digefted  than  them.  Farther,  it  isplain,  that 
the  tranfverfe  mufcles  of  the  Penis,  along  with  the 
back  dilator  of  the  Urethra ,  are  of  extraordina¬ 
ry  ufe  in  dilating  the  lower  part  of  the  Urethra , 
which  hath  not  hitherto  been  much  obferved. 

Before  we  leave  this  fubjed,  it  may  not 
be  amifs  to  obferve,  that  though  Animalcula 
be  found  in  the  Semen ,  yet  it  does  not  fol¬ 
low,  that  they  are  of  fo  extraordinary  an  ufe 
in  generation,  as  our  author  fuppofes ;  lmce  the 
like,  though  not  exadly  of  the  fame  form, 
are  obferved  in  vinegar,  pepper  -  water,  CT c. 
factitious  liquors,  that  are  no  ways  concerned  in 
any  fuch  action ;  nor  is  it  fo  very  likely,  that 
they  contain  the  rudiments  of  a  future  body, 
fmce  their  large  numbers  would  produce  too 
plentiful  an  off-fpring ;  and  the  Ova  in  the  ova¬ 
ries  become  ufelefs,  and  want  no  impregnation : 
but,  of  the  effects  of  the  Semen ,  more  when  we 
come  to  fpeak  of  conception. 

All  that  we  fhall  here  further  obferve,  is,  that 1 
the  liquor  from  the  Proftata ,  though  it  feem, 
indeed,  defignhi  to  lubricate  the  Urethra ,  and 
dilute  the  femen,  that  it  may  pafs  eafily  through 
it  ;  yet  the  chief  and  more  efpecial  ufe  hereof 
appears  to  be  this,  that,  upon  a  titilation  of 
the  glans,  the  mufcular  fibres  of  the  Proftatz, 
having  a  very  near  fituation  thereto,  and  the 
mufcular  coats  of  them  are  thereby  contraded, 
and  the  liquor  there  contained,  violently  affeding 
the  fenfible  membrane  of  the  Urethra ,  it  draws 
the  feminal  bladders  more  exquifitely  into  a  con- 
fent,  being  nearer  to  them,  and  thus  encourages 
the  expuliion  of  the  feed  ;■  whilft  the  membrane 
of  the  teilicles,  being  alfo  contraded,  drives  on 
a  fucceilive  fupply. 


CHAP, 
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Chap.  XXIX. 


Of  the  Menftrua,  or  Monthly  Dif- 

charres. 

i  *  •  .  .  ■  .  ...  >  ,  r  .  ._.v  ,  ?  :  -t  4  •  v  : 

IN  a  woman,  the  Os  Sacrum  is  broader,  and. 

juts  out  more,  than  in  a  man ;  the  Os  Coccygis 
alfo  recedes  more  backward;  the  bones,  called 
Jnnominata ,  are  broader  and  further  afunder,  and 
turn’d  much  more  outwards  below;  like  wife  the 
lower  eminencies  of  the  Os  Pubis  lie  more  for¬ 
wards,  fo  that  there  is  a  greater  fpace  about 
thefe  bones,  and  the  capacity  of  the  Pelvis 
greater  than  in  men  ;  yet,  in  women  that  are  not 
with  child,  there  is  little  to  fill  it ;  the  fore  part 
of  the  thorax  is  alfo  much  plainer  in  women,  than 
in  men. 

But  the  blood-veffels,  lymphatics,  fat-veffels, 
nerves,  membranes,  and  fibres  are  much  loofer  in 
women ;  fo  that  all  the  cavities,  cells,  and  vef- 
fels  are  more  eafily  filled,  and  the  humors  heap¬ 
ed  up  together;  therefore  the  celluious  and  fat 
membranes  are  thicker  in  women. 

But,  again,  it  is  well  known,  that  they  per- 
fpire  much  left,  and  fooner  recover  a  plenitude 
of  veffels  and  ftrength,  than  men. 

In  the  Pelvis  is  placed  the  womb,  which  is  foft 
and  pulpous,  wholly  confifting  of  veffels,  eafily 
extended,  and  very  elaffic;  not  fixed,  but  almofl 
loofe,  and  fcarce  preffed  upon,  being  defended 

with 
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with  the  expanded  membranes  of  the  Perito* 
naum. 

It  is  of  the  figure  of  a  top,  confining  of  mem¬ 
branes  and  fibres ;  it  receives  arteries  from  the 
fpermatics  and  hypogadrics,  or  internal  iliacs, 
wonderfully  united,  by  anaftomofis  amongft  them- 
felves,  into  the  reticular  plexus’s,  which  encom- 
pafs  the  whole  womb  every  way,  which  at  laft  va- 
nifh,  and  feem  to  form  the  greateft  part  of  the 
fubdance  or  bulk  of  the  womb  :  to  thefe  are  add¬ 
ed  arteries  from  the  external  iliacs,  bending  up¬ 
wards  in  an  arch,  and  rifing  through  the  groin, 
from  the  upper  part  of  the  thighs,  into  the  Pel - 
•vis,  and  there  join  the  fides  of  the  womb ;  the 
veins  have  the  like  rife  and  progrefs,  and  com¬ 
municate  with  one  another,  fo  that  the  humor  may 
pafs  and  return  out  of  one  into  all  of  them ;  in  its 
inward  cavity  it  is  penetrated,  not  only  by 
Fallopius’s  tubes,  but  a  great  many  final! 
openings,  which  fweat  out  a  foft,  watry,  (limy 
humor,  to  foften  and  make  the  infide  flippery, 
and  preferve  it  from  drying. 

As  foon  as  a  virgin,  in  health,  hath  attained  to 
her  full  growth,  fhe  begins  to  make  more  good 
juices,  than  are  required  to  nourifh  the  body, 
which,  not  being  thus  confumed,  will  fill  the  vef- 
fels,  efpecialiy  thofe  in  the  womb  and  breads, 
which  are  lead  prefied,  fo  that  thefe  will  be  di¬ 
lated  more  than  the  red ;  and  the  lateral  veffels, 
wrhich  difcharge  a  humor  into  the  cavity  of  the 
wromb,  being  very  much  filled,  will  didend,  and 
occafion  pain,  heat,  and  weight  in  the  loins. 
Pudendum  and  groin,  with  a  ftnall  fever  ; 
and  the  vefiels  of  the  womb,  being  dilated, 
will  didil  "blood  into  the  cavity  of  the  womb  ; 
the  mouth  of  it  being  then  relaxed  and  moidenhi, 
the  blood  falls  out,*  when  the  quantity  of  the 
blood  in  the  veffels,  being  then  diminidied,  they 
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are  leis  preffed,  and  fo  contradf  themfelves  again, 
and  the  blood  is  reftrained  from  flowing,  only 
the  thicker  part  of  the  ferum  is  difcharged, 
and  at  laft  only  the  thiner  lympha ;  but  a  fu- 
perfluous  quantity  of  blood  being  again  made,  it 
is  more  eaflly  admitted  into  the  veffels  once 
ftretched,  than  before  ;  add  thus  the  menfeS 
come  and  return,  at  different  times  in  different 

be  a  difcharge  made  by  vef- 
fels,  like  thofe  already  defcribed,  below  the 
mouth  of  the  womb  in  the  Vagina ;  fince  many 
perfons  with  child  have  it  fo  at  certain  periods, 
without  any  danger  of  mifcarriage. 

But  fince  the  mammary  and  epigaftric  arteries, 
which  go  to  the  breafts,  wonderfully  communicate 
with  one  another  by  anaftomofis,  and  the  veins 
alfo  do  the  fame,  it  is  plain,  that  when  the  ute¬ 
rine  veffels  are  emptied,  the  mammary  ones  muff 
be  left  diftended  ;  and  therefore,  when  the  Men-* 
flrua  are  near  at  hand,  the  breafts  fwell,  and  on 
the  contrary. 

From  whence  we  may  underftand,  why  women, 
that  are  endowed  with  fibres  of  a  harder  texture 
than  ordinary,  thofe  who  are  more  dry  or  very 
mufcular,  and  alfo,  why  thofe  tvho  ufe  hard  la¬ 
bor,  have  the  Menflrua  in  left  quantity,  more 
feldom,  and  fometimes  fcarce  at  all  ;  whilft 
the  more  lax  bodies,  that  abound  in  juices, 
are  fatter,  left  mufculous,  and  live  at  eafe,  have 
them  in  a  greater  quantity,  at  fhgrter  intervals  • 
hence  we  may  likewife  underftand,  why  this 
humor  being  refrained,  it  dilates  other  veffels, 
difcharges  it  felf  by  other  wrays,  and  paffes  off 
periodically  at  different  out-lets  ;  as  alfo,  in  what 
perfons  they  begin  early,  why  they  ceafe  at  a  cer¬ 
tain  age,  and  fometimes  too  foon. 


perfons. 

There  may  alfc 
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IT  appears,  that  two  membranous  canals  pafs 
out  of  the  two  uppermoft  perforations  of  the 
womb,  being  gradually  dilated  from  a  fmall  be¬ 
ginning  near  the  matrix,  bent  into  cellulous  he- 
micycles,  and  at  laft,  in  a  large  orifice,  adorn’d 
with  fleftiy  edges ;  they  confift  of  an  internal 
glandulous  membrane,  with  flelhy  cells  :  thefe 
tubes,  in  all  forts  of  creatures,  at  the  time  they 
defire  copulation,  fwell,  grow  ftiff,  and  are  full 
of  caruncles,  or  fleftiy  protuberances  ;  and,  in 
dead  bodies  difleded,  have  been  found  often  with 
their  borders  embracing  the  ovaries;  for  vari¬ 
ous  fetus’s  have  been  obferved,  of  different  fi¬ 
xes,  in  their  cellulous  reeeffes,  in  feveral  places, 
according  to  the  diftance  of  time  from  con¬ 
ception. 

There  are  fixed  to  the  womb,  at  about  two 
inches  diftance,  two  ovaries,  by  ftrong  ligaments, 
and  are  encompafled  and  kept  firm  by  other 
membranes,  rifing  from  the  Peritoneum ;  they 
have  a  rough  unequal  fuperficies,  and  are  large, 
of  a  fpheroidical  figure,  enclofed  in  a  firm  mem¬ 
brane,  and  furniftied  by  the  fpermatic  and  hypo* 
gaftric  arteries,  which,  before  they  enter  them, 
are  fo  united,  that  they  feem  to  form  one  veffel 
interwoven  into  net-like  plexus’s,  of  wrhich,  in 
refped  of  their  bignefs,  there  is  an  incredible 
number ;  and  the  fame  may  be  obferved  among 
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the  veins  and  lymphatics,  which  are  very  nume- 
foils  ':  all  thefe  veftels,  with  the  nerves*  as 
they  compofe  the  ftrudure  of  the  ovaries,  aye 
inttfcately  mixed  together,  fo  that  their  fabric 
cannot  be  defcribed  ;  but  in  their  fuperficies, 
under  the  membrane  that  covers  them,  may  be 
found  fmall  round  fubftances,  which  grow  below 
to  the  fubftance  of  the  ovary,  in  thickifh  calices, 
being  full  of  a  clear  lymphatic  humor,  that  be¬ 
comes  thick  by  the  heat  of  the  fire ;  and  confift 
of  two  concentrical  fmall  membranes,  fattened 
clofely  to  one  another  :  thefe  ovaries  may  be 
found  in  all  found  women,  though  they  are  very 
fmall  before  they  arrive  at  years  of  maturity  ;  but 
gradually  grow  bigger  in  the  time  of  child-bear¬ 
ing,  and  lefs  in  old  age :  thefe  fmall  round  bodies 
flick  faft  in  their  calices,  at  the  ends  of  the  vef- 
fels  before-mentioned,  and  after  the  venereal 
ad  fcarce  appear ;  but  gradually  fwell,  by  de¬ 
grees  become  clearer,  and  afterwards  grow  thick 
in  the  ovary,  lift  up  and  extend  the  membrane 
thereof,  and  dilate  in  the  form  of  a  nipple,  fo  that 
they  bulge  out,  and  hang  by  their  ttalk,  from 
which  they  are  Separated,  and  leave  their  hol¬ 
low  nett  in  the  fubftance  of  the  ovary  ;  the 
membrane  thereof  being  broke ;  which  gradually 
grows  together  again  :  and  laftly,  in  thefe  bub¬ 
bles,  yet  ftieking  to  the  ovaries,  a  fetus  hath  been 
found. 

From  all  which  it  certainly  appears,  that  thefe 
bitbbles  are  eggs  formed  in  the  ovaries,  :  and  are 
fupplied  by  a  liquor 'wonderfully  prepared  out  of 
the  humors  there;  and  that,  therefore,  fo  wonderful 
a  contrivance  was  defigned  by  nature  for  this 
-ufe.  ; 

From  whence,  alfb,  we  may  underftand,  that 
thefe  tubes,  growing  ftiff  in  the  venereal  act, 
embrace  the  ovaries  with  their  ftrong  mufculous 
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edges,  like  J&ggfcv  and  eomprefs  thrift  *  that# 
their  mouths  being  dil&tej^and ;  cspan<te4 j 
embrace,  they-  force  the  egg, thus  ripened  .  jinto 
their  cavities,  and  gradually  drive  it  forwards,  by 
their  vermicular  motion,  and,  at  laft,  protrude  it 
iiito  the  cavity  of  tjhg  womb ;  and  the ££  cherifo 
it,  if  the,  male-feed  be  prefent,  or  expel  it,  if 
.that  be  wanting.  i;  ,  - 

ri  For  if  we  obferve  what  is  common  to  all  oyj- 
porous  creatures,  as  well  as  what  appears  to 
the  eye  in  viviparous  ones,  at  different  times 
from  copulation ,  and  alfo,  what  happens  to  fe¬ 
males  of  our  owii  fpecies,  both  in  a  natural  and 
preternatural  ftate,  when  with  child,  ready  to 
bring  forth,  and  after  birth,  it^will  appear,  th^t 
this  method  is  neither  impoflible,  nor  contrary 
to  nature,  but  univerfally  true ;  it  is  alfo  con¬ 
firmed  by  falfe  conceptions,  mifcarriages,  and  fe¬ 
tus’s  that:  have  been  found  in  the  cavity  of  the 
abdomen. 

And  thus  ithe  male-feed,  that  abounds  with 
living  Animakula,  being  ftirred  up  by  a  great 
force,  and  heat,  and  perhaps  with  a  great  quan¬ 
tity  of  animal  fplrits,  and  drove  with  great  force 
through  the  mouth  of  the  womb,  at  that  time 
open,  and  the  valves  of  the  neck  of  the 
womb  then  relaxed,  into  the  uterus,  that  is  then 
iiketvife  turgid,  moved,  heated  and  render’d  ftrong 
by  a  gentle  inflammation,  and  moiften’d  with  its 
liquor  and  fpirits  ;  and  the  nervous  Papilla,  in  the 
wrinkled  furrows  in  the  neck  of  the  womb,  be¬ 
ing  tickled  by  attrition ,  the  feed,  I  fay,  being 
'  then  retained  by  the  convulfive  conftri&ion  of  the 
womb,  heated,  agitated,  and,  meeting  with  the 
Ovum ,  the  living  part,  which  is  incredibly  final  1* 
enters  through  the  then  dilated  pores  of  the  g!an«* 
dulous  membrane  of  the  egg;  and  is  there  retain¬ 
ed,  nourifhed,  grows  to  its  navel,  and  fuffocates 
,i  ‘ "  -  R  %  shf 
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the  reft  of  the  lefs  lively  Animakula ;  and  thus 
conception  is  performed. 

It  may,  therefore,  happen  in  all  that  fpace,  where 
the  feed  nourifties  the  Ovum ;  for  ’tis  performable 
by  the  feed  being  poured  upon  the  Ovumy  and  thro* 
the  Fallopian  tube,  applied  to  the  ovaries ;  or  by 
meeting  with  it  in  any  recefs  of  that  tube,  or  in 
the  cavity  of  the  womb  it  felf :  but  ’tis  probable, 
that  conception  is  inoft  complete,  when  both 
thefe  meet  in  the  Uterus ,  and  are  mix’d  at  the 
fame  time  together. 

The  egg  impregnated  is  now  contained  in  the 
womb,  fhut  up  by  the  contraction  of  its  mufcles, 
the  membranous  tvreaths  in  the  neck  of  the 
womb  helping  to  clofe  up  its  orifice,  and  hinder 
any  thing  elfe  from  entering  ;  befides,  the 
thick  and  tenacious  juice,  prepared  in  the  glands 
placed  there,  and  which  is  dried  almoft  as  hard 
as  pafte,  concurs  to  the  fame  purpofe ;  and  thus 
the  egg  fwims  in  the  abundance  of  humors,  that 
flow  to  the  womb  *at  that  time,  by  which  it  is 
diftended  and  increafed  ;  and  thofe  humors,  be¬ 
ing  there  fubtilized,  nourifti  the  embryo,  and 
alfo,  by  enclofing  it,  defend  it  from  unequal  p ref- 
fur  e  ;  render  the  membranes  of  the  Ovum  thick¬ 
er,  and  enlarge  it,  efpecially  at  that  place  where 
it  is  ftuck  to  the  ovary;  fo  that  there  they  form 
the  rudiments  of  the  Placenta,  or  after-birth, 
which  feems  to  be  the  very  calix  of  the  Ovum  ; 
its  fubftance  inareafing  in  dimenfions  every  mo- 
*  mcnt.  •  '  >  ^  ■  i  - 

But  whilft  thefe  catifes  concur,  every  day,  to 
increafe  the  bulk  of  the  Ovum  and  embryo,  and 
alfo,  to  enlarge'  the  paffage  of  the  Placenta  and 
its  membranes  ;  the  Oium  now  begins  to  take  up 
the  whole  fpace  of  the  womb,  to  be  conti- 
“  gitous  to  the  inward  fuperficies  thereof,  and 
-  unite  to  it  by  veftels  reciprocally  received  and 
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inferted,  efpecially  in  the  place  of  the  Placenta ;  by 
which  means,  both  the  womb  is  every  way  ex¬ 
tended,  and,  in  the  fame  proportion,  all  its  veffels 
being  enlarged,  receive  a  greater  quantity  of  hu¬ 
mors,  and  confume  the  fuperfluous  Menflrua ;  and 
then,  by  the  fame  proportion  that  the  paffages  of 
the  ovum  increafe  in  the  placenta,  the  emiffaries 
of  the  Uterus  are  enlarged ;  fo  that  the  capacities 
of  thefe  being  united,  the  veffels  of  the  womb 
and  ovum  are  joined  together,  and  thereby  hin¬ 
der  the  flux  of  the  blood  or  lympha  out  of  the 
womb ;  the  veffels  of  that  part  difcnarging  them- 
felves  into  the  Placentai  and  thofe  of  the  Ovum 
into  the  womb. 

And  becaufe  the  fetus  is  now  joined  to  the 
Placenta^  by  the  navel-ftring,  which  confifts  of  two 
veflels  that  carry  a  humor  from  the  fetus  to  the 
Placenta ,  and  out  of  the  placenta  to  the  fetus ;  it 
is  evident,  that  by  thefe  veffels  the  humors  col¬ 
lected  are  continually  renewed  and  fupplied, 
which  keeps  them  from  ftagnation  and  putre¬ 
faction. 

And  when  this  mutual  communication  of  the 
veflels  is  enlarged  fo  much,  that  the  internal  emif¬ 
faries  of  the  womb  can  difcharge  blood  it  felf, 
and  others  receive  it,  then  the  abounding  blood 
contained  in  the  large  arteries  of  the  womb,  be¬ 
ing  drove  to  the  placenta,  feems  to  be  forced  in¬ 
to  its  dilated  veffels,  to  be  changed  in  its  ftru- 
Cture,  and  be  fent  to  the  fetus ;  which  appears 
from  hemorrhagies  in  mifcarriages,  births,  &c> 
the  woman  with  child,  or  in  child-bed,  being 
wounded  by  the  feparation  of  the  after-birth ; 
and  alfo,  by  the  lofs  of  blood  in  the  fetus,  the 
mother  only  being  wounded;  though  the  veffels 
not  appearing  in  a  dead  body,  and  the  whole 
membrane  of  the  Placenta  covering  the  fuperficies 
next  the  womb,  feem  to  (hew  the  contrary. 
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For,  the  whole  body  of  the  Placenta, "being  ftfe 
nifhed  with  innumerable  arteries  diftributed  every 
Where  therein,  without  apparent  glands,  as  in  the 
cortical  .  part  of  the  bra i  n ;  and  being  fopplied 
.With  veins  equally  diftributed,  and  lymphatics, 
chiefly  cor-fiiis  of  thefe :  befides,  it  is  enclofed 
with  a  thin  rhembrafte,  which  may  eafily  be  torn, 
rifing  from  the  Chorion,  and  extended  over  the 
’convex; or  external  fup’efficies  of  the  Placenta,  by 
.,..1. : „u  ;t  js  joined  to  the  womb  ;  fo  that  the 


Placenta,  being  placed  betwixt  the  expanded  mem- 
braneS'Of  the  Chorion,  is  covered  on  both  fides 
thereby*  It  receives  two’  arteries  from  the  end 
of  the  defending  Aorta,  proceeding  backwards  to 
the  navel  of  the  fetus,  where  they  are  fen t  out, 
fuftairied  and  defended,  in  the  almoft :  cartilagi- 
nous  fiibftance  of  the  navel- firing  j  carrying  back 
frorii  the  fetus  the  blood  which  is  lefs  apt  to  cir¬ 
culate  ill  it.  The  origin  of  the  veins  is  fo  fhbtile, 
that  it  does  not  appear,*  yet  they  ate  all  collected 
into  one*  branch,  which  is  alfo  communicated  to 
the  umbilical  veftels,  or  navel-ftring.  This  vein 
entering  the  navel,  and  tending  upwards,  paffes 
through  a  fiffure,  in  the  middle  of  the  lower  and 
fore  part  of  the  liver,  into  the  great  ftnus  of  the 
Vena  Porta,  and  there  difcharges  the  blood  into 
it ;  but  fo,  that  oppofite  to  the  entrance  of  this 
umbilical  vein,  in  that  ftnus,  another  vein  is 
placed,  w'hich  difcharges  it  felf  right  into  the  Ca- 
'*ua,  where  it  is  fixed  to  the  diaphragm ;  fo  that  it 
may  fend  blood  either  into  the  liver  or  Cava,  and 
thence  to  the  heart,  to  be  diftributed  through 
the  whole  body. 

But  the  blood  from  the  whole  body  of  the 
fetus,  and  the  umbilical  vein,  poured  into  the 
venous  ftnus,  proceeding  almoft  to  the  auricle, 
partly  defends  into  the  heart,  as  in  grown  per- 
but  the  reft  gees  into  a  middle  cavity, 
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placed  here  betwixt  the  two  auricles;  in  which 
veffel  there  is  an  open  perforation,  covered  with 
a  membranous  valve,  fo  that  the  moveable  part  of 
it  refpe&s  the  infide  of  the  left  auricle ;  from 
whence  it  appears,  that  this  blood  is  drove  out  of 
the  right  auricle  into  the  left,  whilft  the  lungs  do 
not  ad; ;  or  at  leaft,  in  the  part  joining  to  the 
auricles,  out  of  the  venous  finus  of  the  Cavap 
into  the  venous  finus  of  the  pulmonary  vein. 

That  part,  which  enters  the  right  ventricle,  is 
thereby  forced  into  the  trunk  of  the  pulmonary 
artery,  which,  in  the  lungs  that  are  then  collapfea 
and  heavy,  meets  with  a  great  deal  of  refiftance ; 
fo  that  it  dilates  that  part  of  the  trunk  which  is 
free  from  the  lungs,  and  thus  often  caufes  it  to 
appear  bigger  than  the  aorta  :  then  it  only  paffes 
fparingly  through  the  lungs,  and,  proceeding 
gently,  hinders  the  arterial  veflels  from  growing 
together,  and  increafes  and  extends  them  accords 
ing  to  the  increafe  of  the  fetus  ,*  from  the  lungs 
it  returns  into  the  pulmonary  vein,  and  is  mixed 
with  the  blood  admitted  bv  the  Foramen  ovale ,  as 
appears  from  the  fituation  and  progrefs  ;  and  the 
valve,  fixed  to  the  perforation,  admits  a  paf- 
fage  out  of  the  Cava  into  the  pulmonary  vein, 
but  not  the  contrary  ;  nor  does  the  weak  and 
{lender  motion  of  the  blood  hinder  its  entrance* 
from  whence  both  pafs  into  the  left  auricle,  and 
thence  into  the  left  ventricle :  but  the  greateft 
part  of  the  blood,  from  the  right  ventricle,  finds 
an  open  paffage  in  the  fide  of  the  pulmonary 
artery*  every  where  of  an  equal  breadth,  enter¬ 
ing,  a  little  obliquely  from  the  pulmonary  artery, 
into  the  Aorta ,  through  which  it  paffes,  from 
the  former  to  the  latter.  All  that  blood,  drove 
out  of  the  right  ventricle,  eafily  overcomes 
the  refiftance  of  the  blood  in  the  Aorta ,  made 
by  the  contracted  lungs ;  but  the  left  ventricle, 
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driving  out  its  blood,  it  mixes  it  felf  with  that 
juft  defcribed ;  therefore,  the  blood  of  the  fetus 
has  not  the  effect  of  the  lungs  upon  it,  though  it 
greatly  wants  it:  confequently,  the  moft  fubtle 
part  of  the  mother’s  arterial  blood,  feparated  in 
the  veffels  of  the  womb,  and  elaborated  in  the 
Placenta,  is  continually  mixed  with  the  blood  of 
the  fetus,  which  muft  prefently  flow  through  the 
minuteft  veffels  in  the  body ;  but  the  thicker  part 
is  foon  returned,  by  an  oppofite  courfe,  and 
mechanical  neceflity,  in  the  umbilical  arteries,  to 
be  alter’d  and  refin’d  again  by  the  breathing  mo¬ 
ther;  the  refiftance,  in  its  paflage  through  the 
Placenta ,  preferving  the  fetus  in  fafety. 

Yet,  in  the  other  veffels  of  the  womb,  a  nutri¬ 
tious  lymphatic  liquor  is  prepared,  and  made  fub¬ 
tle  enough  to  pafs,  out  of  the  veffels  of  the 
womb,  into  the  pores  of  the  Chorion ,  and  is  more 
throughly  altered  in  it's  veffels ;  then,  palling  in¬ 
to  the  veffels  of  the  Amnios ,  is  further  perfeded 
there,  and  difcharged  into  the  cavity  of  the  Am¬ 
nios,  out  of  which  the  fetus  takes  it  in  at  its 
mouth,  and  fwallows  it ;  where  it  ftays  till  fur¬ 
ther  digefted,  and1  is  altered  by  the  bile,  pan¬ 
creatic  juice,  and  inteftinal  humor ;  and,  being 
turned  into  chyle,  is  received  by  the  lacteal  veffels ; 
the  feces  being  driven  towards  the  fphindter  of 
the  Rectum,  and  colledfced  in  the  Rectum,  Colon 
and  Cflcum  ;  where  it  continues,  being  unable  to 
over-power  the  contraction  of  the  fphincter,  till 
the  adtion  of  refpiration  affifts  it  ;  and  fo  remain¬ 
ing  till  the  birth,  when  this  whole  cavity  is  ufu- 
ally  found  to  be  full :  and  fince  it  receives  the  fa- 
liva  and  mucus  in  fwallowing,  and  other  humors 
which  flow  to  it  in  the  ftomach  and  inteftins, 
thefe  concur  to  the  temper  and  difpofition,  as 
well  as  quantity,  of  the  feces. 
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The  kidneys  at  this  time  are  large  and  greater 
in  proportion,  than  in  grown  perfons;  and,  be¬ 
ing  compounded  of  lefs,  continually  feparate  a 
humor  into  the  bladder,  and  fill  It,  but  in  a 
fmall  quantity,  which  urine  is  of  a  loft  nature, 
and  not  fharp  ,*  but  the  fphin&er  hinders  its  dii- 
charge  through  the  Urethra ,  that  is  not  to  be  over¬ 
come  without  the  help  of  infpiration  ;  but,  when 
it  abounds,  it  palfes  into  a  membranous  canal, 
that  goes  out  of  the  bottom  of  the  bladder, 
and,  riling  upwards,  enters  out  of  the  navel,  with 
the  uinbilical  velfels,  even  to  the  root  of  the  Pla¬ 
centa  ;  where  it  ends  in  a  particular  bladder,  con¬ 
fiding  of  a  proper  membrane,  diftinft  from  the 
Chorion  and  Amnios ,  being  more  fubtle  than  ei¬ 
ther  of  thofe,  of  an  oval  figure,  placed  betwixt 
the  Placenta ,  and  covered  with  the  Amnios  and 
Chorion ,  turning  back  upon  it,  within  the  Chorion , 
and  growing  to  it  ,*  this  is  the  repofitory  for 
urine,  which  becomes  tnore  plentiful,  higher  co¬ 
lour'd,  and  more  like  urine,  the  older  the  fetus, 
and  the  nearer  it  is  to  its  birth. 

And  when  the  inteftinal  feces  and  urine  are 
increafed,  and  cannot  be  expelled,  becoming  un- 
eafy  to  the  fetus,  by  their  bulk  and  acrimony ; 
the  top  of  its  head  being  placed  to  the  inward 
mouth  of  the  womb,  and  its  face  backwards  towards 
the  Os  Coccygis ,  the  inteftins  and  urinary  bladder 
being  alfo  full,  ftimulate  and  twing  the  fibres,  ex¬ 
cite  a  troublefome  fenfation,  motion  and  ftruggle  in 
the  mufcles  of  the  abdomen,  and  the  whole  bo¬ 
dy  of  the  fetus,  which  increases  the  former  uneafi- 
nefs :  and  then,  ufing  its  utmoft  endeavours  to 
prefs  downwards,  occafions  in  the  mother  fre¬ 
quent  motions  to  go  to  (tool;  fo  that,  by  the 
utmoft  ftrtiggles  of  the  mother  and  child,  the 
mouth  of  the  womb  is  dilated  and  made  more 
open,  moiften'd  and  render’d  flippery,  with  a 
-  ^  very 
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fery  filmy  liquor,  which  loofefis  the  parts  the 
membranes,  containing  the  water,  called  Alan- 
ton  and  Amnios,  are  broke,  the  water  they  con¬ 
tained  flows  out,  and  the  head  of  the  Fetus  is 
forced  into  the  dilated  mouth  of  the  womb ;  and 
then,  the  endeavours  of  the  mother  being  in- 
creafed,  the  fetus  pafles  out  through  the  neck  of 
the  womb,  made  flippery  by  a  liquor,  feparated 
in  the  mucilaginous  and  oily  repofitories  and 
glands ;  the  umbilical  veffels,  or  navel-firing,  the 
membranes  and  Placenta ,  or  after  -  birth,  fol¬ 
lowing,  and  fome  blood  alfo  commonly  along 
with  them. 

When  this  is  over,  the  fibres  of  the  womb  and 
Permmum ,  the  mufcles  of  the  abdomen  and  vef- 
fels,  which  at  the  laft  were  fo  much  diftended, 
begin  to  contract  themfelves,  efpecially  the  womb, 
gradually ;  whereby,  they  drive  out,  by  degrees, 
the  blood  collected  in  the  extended  vefieis, 
which  is  firft  clear,  large  in  quantity,  but  pre- 
fently,  more  diluted,  and  lefs,  and  at  laft  thick, 
pale,  and  very  little,  which  is  called  Lochia ; 
and  differs  both  in  quantity,  continuance,  co¬ 
lor,  fmeil  and  tjiicknels,  as  the  mother  fuckies 
the  child  or  not,  or  otherwife,  differs  in  function 
and  temper. 

When  the  parts  are  contracted,  the  veffels  re¬ 
fill  the  depofition  of  more  blood ;  about  the  third 
day  after  the  birth,  the  hypogaftric,  communis 
eating  with  the  mammary  arteries,  begin  to  pour 
into  them  more '  blood,  which  ufed  to  go  to  the 
womb ;  and  alfo,  a  watry  chyle,  which  fills  them 
fuller,  and  difiends  them  :  upon  this  change  oi 
the:  motion  of  the  humors,  there  happens  a  final! 
fever,  a  tumor,  hardnefs  and  pain  of  the  breafis, 
and  alio  milk.  ^  :  . 

For,  the  breafis,  being  placed  free,  only  in  fat, 
and  a  skin  that  is  eaiily  difiended,  and  receiving 
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external  after  Its  from  the  axillaries,  and  inward 
ones  from  the  fubclavians,  tending  downwards 
into  the  Thorax,  and  pafling  out  through  the  in- 
terco&als  and  the  Sternum ,  they  come  to  the 
breads,  communicating  with  the  epigaftrics;  and, 
being  ftrangely  twifted  and  wound  up  in  knots, 
they  difappear,  and  at  laft  fend  out  fmall  milky 
tubes  ;  which,  being  united  into  larger,  at  length 
become  great  broad  milky  veflels  ;  theie  grow 
narrower  at  the  ends,  and  terminate,  with  a 
fmall  pipe,  in  the  middle  of  the  nipples  ;  from 
whence,  by  milky  du&s,  this  liquor  may  return 
to  the  blood,  and  fo  back  to  the  nipples  again  2 
thefe  nipples,  being  nervous  and  fporgy,  have  a 
great  many  emilfaries,  varying  in  number,  that 
communicate  by  anaftomofis,  before  they  termi¬ 
nate  ;  they  have  a  fmall  cavity,  full  of  oily  or 
fat  repofitories,  and  feme  times  milky  ones,  and 
a  great  many  nervous  Papilla ;  fo  that,  by  fu¬ 
el  ion,  they  yield  continual  nourifhment,  by  a  fup- 
ply  of  milk ;  and  the  greater  in  proportion,  the 
in  ore  they  are  fucked. 

This  milk  is  eahly  turned  into  whey,  cheefe, 
creanl  and  butter  ;  the  cheefy  part  growing  ve¬ 
ry  hard;  it  does  not  thicken  at  the  Ere,  like  fe- 
runi,  but  prefcntly  grows  four  when  left  to  it  felf : 
it  is  fweer,  white,  and  without  fmell;  compofed  of 
chyle,  and  the  foft  oily  humors  of  the  mother's 
blood. 

From  whence  it  appears,  why  pain,  hardnefs, 
diftenlion  of  the  breads,  elevation  of  the  nipples, 
or  droppings  of  ferum  towards  evening,  happen 
to  women  with  child ;  and  why  thefe  are  increafed 
during  the  three  firft  days  after  birth  ;  why,  by 
repelling  the  milk,  the  lochesare  increafed,  and  the 
contrary ;  why  the  color,  taft,  fmell  and  ftrength 
of  what  is  eaten,  greatly  alters  the  milk;  why 
milk  will  fcarce  flow  out  of  its  own  accord,  but 

when 
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when  firft  fucked,  often  flies  out  freely ;  why 
fetus’s,  of  both  fexes,  have  always  milk  in  their 
breafts  ;  why  milk,  of  all  other  animal  humors, 
chiefly  turns  acid;  and  why  it  eafily  turns  to  cream 
or  cheefe  ;  alfo,  why,  at  feveral  diftances  of  time, 
from  eating  or  drinking,  it  is  different ;  why, 
prefently  after  eating,  having  fatted  before,  it 
communicates  the  retained  good  or  bad  quality 
of  what  was  eaten  ;  and  is  beft  four  or  five  hours 
after  meals ;  why,  after  fatting  for  twenty 
four  hours,  it  is  fait  and  ungrateful,  yellowiflr, 
and  foon  grows  fetid  and  loathfome  to  the  infant ; 
and  laftly,  what  rule  ought  to  be  obferved,  in 
prefcribing  a  good  diet  to  infants. 

To  proceed,  a  fetus,  in  the  time  of  birth,  ftri- 
ving  with  its  utmoft  ftrength,  as  foon  as  it  is  ex- 
pofed  to  the  air,  dilates  the  Thorax,  takes  in  air, 
and  enlarges  the  lungs  to  their  utmoft  extent, 
dilates  their  veflels,  and  leffens  their  refiftance 
againft  the  blood  in  the  pulmonary  artery ;  fo  that 
it  rufheS  into  the  open  veffels  with  force,  pafles 
by  the  arterial  tube,  and,  flowing  quick  and 
plentifully  into  the  pulmonary  vein,  prefles  upon 
the  valve  of  the  Foramen  ovale ,  and  {huts  it ;  and, 
entering  wholly  into  the  left  ventricle  of  the 
heart,  it  is  again  expelled,  preffes  more  upon 
the  Aorta ,  and  (huts  up  the  arterial  canal ;  then 
the  blood,  in  the  right  auricle  and  the  venous  fi¬ 
lms,  isw'holly  forced  into  the  right  ventricle,  and 
lb  into  the  lungs,  and  refpiration  is  performed, 
, as  in  grown  perfons ;  the  membrane  of  the  Fora - 
men  ovale  grows  together  at  its  edges,  and  the 
arterial  canal  is  turned  into  a  ligament. 

The  navel-firing  being  tied  near  the  skin,  no¬ 
thing  flows  thro’  its  vein  into  the  liver,  but  the  vein 
alfo  is  turned  into  a  ligament ;  then  the  blood  in 
the  Vena  cava ,  being  moved  brisker,  prefles  toge¬ 
ther  the  oblique  venous  canal,  which  alfo  be- 
iw.b.  comes 
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comes  a  tendon  3  when  the  umbilical  arteries,  be¬ 
ing  (hut,  they  prefently  grow  together. 

And  refpiration  being  now  begun,  the  black, 
tough,  (hining  excrements,  like  opium,  are  thruft 
out  ;  and,  by  the  fame  means,  the  urine  is  prcf- 
fed  through  the  Urethra ,  as  in  grown  perfons.  By 
all  which  we  may  know,  how  far  the  father  and 
mother  are  concerned  in  generation ;  what  is  the 
caufe  of  barrennefs  in  both  fexes ;  whether  a  child 
can  be  produced,  without  the  afliftance  of  the 
male -feed,  by  any  other  caufe  or  art ;  whether 
the  menftruous  blood  be  venemous  and  malig¬ 
nant,  or  excrementitious  and  impure  ;  whether -a 
woman  emits  true  feed ;  whether  there  is  a  mix¬ 
ture,  ebullition  and  fermentation,  or  any  other 
iniufual  a&ion  of  both,  to  produce  a  human  bo¬ 
dy  ;  whether  any  certain  place  of  conception  can 
be  affigned  •  whether  a  woman,  belides  cherifhing 
and  nourifhing,  contributes  to  the  form  of  the 
fetus  3  or  whether  the  effe&s  of  imagination, 
in  a  pregnant  woman,  will  (hew  it ;  and  alio, 
what  impregnation  is. 

Hence  alio  appears  the  origin  of  the  three  mem¬ 
branes,  both  in  refped  of  their  matter  and  caufe  .5 
likewife,  of  the  Placenta  and  navel-ftring  and 
how  the  embryo  and.  fetus  is  faften’d  to  them  ; 
whether  the  fetus  is  nourifhed  by  the  mouth,  or 
navel,  or  both  ;  and  how  differently,  at  different 
times  from  conception;  whether  a  fetus  hath 
all  its  vifcera,  veifels  and  limbs  at  once ;  or  whe¬ 
ther  it  changes  its  form,  being  firft  in  that  of  a 
fifh,  then  amphibious,  and  laffcly  breathes ;  or 
whether  it  breathes  ill  the  womb,  or  makes  ufe 
of  air  ,*  whether  the  meconium,  found  in  the  Va¬ 
gina  Uteri,  or  caft  out  thereat,  fhews  the  fetus  to 
be  dead ;  or  any  thing  elfe ;  whether  it  voids  ex¬ 
crements,  and  why  not ;  why  a  fuperfetation  fel- 
dom,  if  ever,  happens ;  why  many  twins  may  ad¬ 
here 
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here  to  one  Placenta ,  and  yet  have  proper  limbi* 
iical  veflels  and, membranes  ;  perhaps,  hecaufe  fo 
many  eggs  grew  in  one  calix  or  whether  this 
always  proves  true  ,*  laftly,  why  women  with 
child  are  afteded  with  loathing,  heaving  and 
vomiting,  fainting  horror,  ficknefs  at  the  ftomach, 
-hardnels  of  the  breads,  pain,  tumor,  leannefs, 
ftoppage  of  the  Menftrua ,  t  fhortnefs  of  breath,  a 
-cough,  fw  el  lings  in  the  veins  of  the  feet,  legs, 
thighs  and  belly,  and  are  very  apt  to  fall. 

Thus  far  we  have  trod  in  the  fteps  of  the  accurate 
Boerhaave ,  i  n  his  judiciouscoiledion  of  the  fentiments 
of  the  moft  eminent  authors;  relating  to  this  matter; 
from  which  we  can  fee  no  reafon  to  vary,  except 
in  refpect  of  the  caufe  of  conception,  and  the  place. 
I  fhall  not  fp end  time  in  controverfy,  but  briefly 
propofe  what  1  think  upon  that  head  ;  and 
leave  the  reader  to  accept  which  opinion  he  pi  ca¬ 
fes,  as  I  have  upon  all  other  occafions. 

*fwas  obferved,  in  the  chapter  of  the  nature 
sof  the  male-feed,  that  not  only  fnake-like  Ani- 
malcula  are  obferved  therein,  but  alfo  in  vinegar, 
&c.  which  have  no  relation  at  all  to  the  caufe 
of  impregnation  ;  and  therefore,  it  will  Hot 
follow,  that  the  appearance  of  fuch  demonftrates 
any  prolific  quality  :  befides,  that  opinion 
does  not  fhew,  how  thefe  fliould  move  the  Ovum 
out  of  the  Ovarium. 

I  fuppofe  then,  the  feed  containing  volatile, 
oily,  faline  parts,  as  appears  by  its  fetid  fine!!, 
oleaginous  fubftance,  and  the  proper  experiments, 
that  this  being  in  the  tefticles  digefted  to  a  high¬ 
er  degree  of  perfection,  than  the  nervous  fluid, 
which  gives  no  fign  of  fo  heightened  a  dige- 
ftion ;  when  it  is  depofited  in  the  bottom  of  the 
womb,  and  there  retained,  it  is  ftill  farther 
digefted,  and  grows  more  volatile,  fetid,  pun¬ 
gent,  and  flimulating.;  which  volatile  parts,  ad- 
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ding  to  the  heat  occafioned  by  the  a&  of  co¬ 
pulation,  twinge  and  ftimulate  the  nervous  fi¬ 
bres  of  that  part,  and  thus  caufe  a  more 
than  natural  heat ;  this  heat  bringing  on  a 
fermentation,  and  a  moderate  degree  of  inflam¬ 
mation,  occafions  a  greater  flux  of  humors  to 
the  part,  and  parts  adjacent;  which  render  the 
Tuba  rigid,  and  fit  to  grafp  the  ovaries,  that 
are  alfo  heated  by  the  Effluvia  of  the  Semen ,  and 
the  warmth  of  the  parts  Surrounding ;  this  brings 
on  a  greater  flux  into  the  Ovaries ,  and  consequently 
the  Ovay  or  fome  of  them  at  leaft,  muff,  by  a 
greater  Supply  of  nourifhment,  increafe  in  bulk ; 
and  fince  thole  that  are  grafped  by  the  edges  of 
the  Tuba  will  be  kept  warmeft,  and  the  greateft 
flux  will  be  made  to  them,  they  will  fooneft  be 
ripen'd,  fall  off  and  be  received  by  the  Tuba  Fal~ 
iopii ,  and  conveyed  to  the  womb ;  where  at  fir  ft, 
and  all  the  while,  they  grow  like  the  feeds  of 
plants,  till  the  Placenta  takes  hold  of,  and  ad¬ 
heres  to  the  Uterus ;  and  then  the  embryo  is  nou- 
rifhed  after  a  different  manner,  as  we  have  alrea¬ 
dy  fhewn  :  fo  that,  I  fuppofe,  the  rudiments  of 
the  body  are  laid  in  the  Ovum ,  in  the  Ovary , 
upon  the  Colliquamentumy  occafioned  by  the  male- 
feed,  and  dire&ed  into  form  by  the  primary 
grand  caufe  of  our  being.  And  I  fuppofe,  that 
to  be  the  proper  place  of  conception,  where 
the  Colliquamentum  in  the  ovaries  is  made ;  which 
Very  likely,  may  be  upon  its  firft  growth  ;  fince 
the  primary  humor  was  Sufficient  to  lay  a  foun¬ 
dation  for  the  rudiments  of  the  body ;  and  this 
feems  more  likely,  than  that  an  additional 
^quantity  of  matter  fhould  dilute  the  rudi¬ 
ments  of  the  folid  organical  parts  to  be  form¬ 
ed.  And  it  is  much  more  probable,  that  the 
Ovum  fhould  contain  the  ground-work  of  a  bo¬ 
dy,  fince  it  is  prepared  with  great  induftry  and 

con- 
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contrivance;  than  that  thofe  Animalcula  fhould  lay 
it,  which  are  immenfely  minute,  and  fo  little  evi¬ 
dent  to  fenfe,  that  vie  are  not  fure,  though  they 
have  motion,  that  they  have  life :  for  we  are 
well  allured,  that  fluids,  containing  parts  of  a 
different  nature,  as  the  Semen  does,  are  always  in 
motion  ;  and  that  tome  move  differently  from  the 
reft,  which  maybe  what  we  call  Animalcula .  Many 
other  arguments  might  be  ufed,  comiftent  with 
reafon  and  experimental  philofophy,  to  prove 
what  is  here  offer’d ,*  but  this  place  will  not  ad¬ 
mit  thereof. 
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PART.  II. 


CHAP,  t 

Of  the  Nature  of  Difeafes ,  and 
their  Differences. 


Itherto  we  have  explained  the  princi¬ 
pal  a&ions,  with  their  caufes,  which 
happen  in  the  parts  of  human  bo¬ 
dies,  by  the  motion  of  the  humors 
in  their  diftind  velfels,  and  the  ef- 
fefts  they  have  upon  one  another. 
Thefe  actions,  commonly  called 
fun&ions,  are  diftinguilhed  into  vi¬ 
tal,  natural  and  animal,  in  refpedl  of  both  fexes ;  and  they 
are  either  particular  or  common.  Thofe,  called  vital, 
fo  much  conduce  to  preferve  life,  that  they  are  of  abfo- 
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lute  neceflity ;  as,  the  mufcular  adion  of  the  heart,  the 
fecretory  adion  of  the  brain,  that  of  the  lungs,  and  of  the 
blood  and  fpirits,  with  their  motions  through  their  proper 
organs ;  and  alfo,  the  veins,  arteries  and  nerves,  which,  as 
to  their  perfedion,  may  be  greater  or  lefs*  increafedor  di- 
minidied,  and  yet  life  not  be  dedroyed,  but  continue* 
The  natural  actions  are  fuch  as  fo  alter  our  aliment,  that 
they  may  become  part  of  our  fubdance,and  fuch  are  the  ac¬ 
tions  of  the  vifcera,  veffelsand  humors,  that  receive,  re¬ 
tain,  move,  change,  mix,  feparate,  apply,  difcharge* 
and  confume;  and  thefe,  alfo,  differ  very  much  amongfl 
themfelves.  The  animal  fundions  are  fuch  as  when  per¬ 
form’d,  the  underdanding  conceives  ideas  of  things,  uni¬ 
ted  to  that  adion ;  or  the  will  is  either  concerned  in  ex¬ 
citing  fuch  adions,  or  moved  by  them  when  excited ;  fuch 
are  the  touch,  tade,  fmell,  fight,  hearing,  perception,  i- 
magination,  memory,  judgment,  reafon,  paffions  of  the 
mind,  and  voluntary  motions;  in  all  which  there  is  like- 
wife  a  vaft  difference.  From  whence  we  may  phyfically 
underdand*  what  life  properly  is ;  how  long  it  continues ; 
wherein  it  chiefly  confids;  and  what  it  may  want,  and 
yet,  continue  in  a  good  date  of  health.  From  hence,  al¬ 
fo,  we  know,  that  health  is  fuch  an  apt  difpofition  of  the 
body,  as  fits  it  to  exercife  all  its  adions.  Ladly,  it  is 
plain,  that  all  the  effeds  of  thofe  adions  refped  determi¬ 
nate  motions,  and  the  change  and  alteration  made  in  our 
aliment. 

Such  a  date  of  a  living  body,  as  prevents  the  faculty 
of  exercifing  any  fuch  adion,  is  called,  a  difeafe.  The 
idea  of  which  is,  the  abfence  of  what  was  required  to  ren¬ 
der  the  exercife  of  an  adion  poflible, or  the  prefence  of  what 
hinders  the  fame.  The  mind  is  not  taken  notice  of  in 
this  definition ;  becaufe  the  fame  date  of  mind  infeparably 
attends  the  determined  date  of  the  body.  And  becaufe 
phyfic,  only  ading  upon  the  body,  reftores  the  ufual 
conditions  of  the  mind ;  and  becaufe  the  altered  date  of 
the  mind  is  unknown,  and  cannot  be  didinguifhed  whe- 
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ther  good  or  bad,  with  regard  to  health,  except  by  the 
corporeal  effed,  already  manifeft  and  known. 

Therefore,  the  nature  of  all  difeafes  whatfoever,  is  to  be 
known  and  difcovered  in  the  different  conditions,  of  a 
body  varioufly  affeded,  well  obferved,  declared  and  ex¬ 
plained.  It  is  of  no  ufe,  to  talk  of  the  fir  ft  animating  fa¬ 
culty,  or  power,  as  fome  famous  men,  in  this  art  have 
done. 

Whoever,  therefore,  would  perfedly  underftand  all 
the  conditions  requifite  for  adion,  muft  take  a  clear  view 
of  the  defed  of  the  condition,  from  the  known  diftemper ; 
and  again,  from  the  known  defed,  find  the  nature  of  the 
difeafe,  which  muft  necelfarily  follow ;  which  part  of  phy- 
fic,  is  called  pathology,  as  it  treats  only  of  paflions  or 
difeafes,  and  is  divided  into  three  branches  ;  firfiy  that 
which  treats  of  thefe  caufes  of  diftempers ;  fecondly ,  that 
which  treats  of  their  differences ;  and  thirdly ,  that  which 
treats  of  the  effeds  or  fymptoms  thereof. 

Therefore,  as  the  adions  may  be  diftinguifh’d, 
fo  may  difeafes  likewife;  and,  as  the  conditions  of  thofe 
adions  are  known,  fo  are  alfo  their  defeds ;  hence  pro¬ 
ceed,  firft ,  difeafes  of  a  fimple,  folid,  or  organical  part ; 
fecondly ,  difeafes  or  humors,  as  to  their  nature,  quantity 
and  accidents ;  thirdly ,  difeafes  compounded  of  thefe  two, 
and  which  belong  to  mankind,  both  males  and  females* 
To  thefe  claffes  all  difeafes  may  briefly  be  reduced. 
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Chap.  II. 


Of  Similar  and  Organical  Diieafes. 

Adifeafe  of  a  mod  fimple  folid  part,  called  flrriilar,  is 
chiefly  feated  in  the  minuted  fibre,  which,  fince 
it  is  a  mere  earthy,  fmalk  fimple,  nervous  body,  or  a 
fubdance  riling  from  the  nerves,  compofed  of  the  mod 
fimple  terre  final  parts,  joined  together  by  a  proper,  deter¬ 
minate  force,  it  is  affe&ed,  more  especially,  with  difeafes 
which  proceed  from  too  great  force,  weaknefs,  diffnefs, 
relaxation,  or  folution  of  unity,  the  four  fird  of  which 
have  always  a  refped  to  thefymmetry,  or  regular  difpofi- 
tion  and  conformation  of  the  body  they  belong  to ;  fo 
that,  what  is  healthful  to  one,  is  often  the  caufe  of  a  dif- 
cafe  to  another. 

The  fame  difeafe,  with  its  differences,  happens,  jecond- 
ljy  in  a  membrane  compofed  of  the  lead  of  thefe  fibres, 
joined  together,  and  interwoven  one  with  another  :  and, 
thirdly ,  in  the  fmall  nervous  canals,  formed  by  a  cylindrical 
concretion  of  fuch  a  membrane.  Fourthly ,  in  a  membrane 
made  up  of  fuch  hollow  canals,  by  the  help  of  fibres, 
which  form  the  whole.  Fifthly ,  in  canals,  made  of  fuch 
a  compounded  membrane,  as  all  the  great  veffels  of  the 
body  are,  which  differ  from  one  another  in  their  various 
degrees  of  compolition.  Sixthly ,  in  thofe  folid  parts, 
which  confid  of  canals  compreffed  and  growing  together, 
and  void  of  humor  to  didend  them ;  or  of  fuch  as  grow 
into  one  thicker  parr,  the  grofs  humor  hardening  together 
along  with  the  proper  veffel  that  contained  it :  for  if  we 
take  notice  of  didempers  incident  to  all  thefe  feparately, 
they  will  appear  to  be  fuch  as  we  have  jud  defcribed. 

But 
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But  in  thefe  parts,  that  are  once  found,  difeafes  may 
happen  in  refped  of  their  ftrudure,  if  the  lead:  folid  nu¬ 
tritious  parts  are  difordered,  or  ill  applied ;  and  the  par- 
tides,  which  are  to  be  applied,  may  prove  bad,  in  re- 
fped  of  their  bulk,  figure,  or  folidity ;  and  there  may  be 
as  many  difeafes  occafioned  by  their  falfe  appofitions :  and 
whoever  fhall  enquire  further,  into  the  origin  of  thefe 
diftempers,  mu  ft  treat  of  the  depravation  of  the  humors, 
orelfe  of  the  fubtility  of  the  parts  that  are  not  evident  to 
fenfe,orufeful  toaphyfician;  wherefore, fimilardiftempers, 
of  the  temperament,  elementary  difeafes,  or  of  the  whole 
fubftance,  as  they  are  termed  in  the  fchools,  can  neither 
here  take  place,  nor  be  underftood,  but  are  to  be  reckoned 
organical. 

When  any  compound  part  of  the  body,  confiding  of 
the  parts  juft  now  mentioned,  can  perform  its  office, 
which  is  to  be  done  by  the  motion  of  the  humors,  and 
help  of  the  inftrument ;  or  can  perform  any  other  fundi- 
on,  by  vertue  of  its  conformation  or  ftru&ure,  it 
may  be  confider’d,  in  it  (elf,  as  a  folid  part,  or  with 
refped  to  the  humor  it  contains :  if  the  firft,  then  orga¬ 
nical  difeafes  in  that  refped  may  be  reduced  to  thefe  four 
daffies. 

Fir /?,  difeafes  of  the  figure,  hurt  in  the  external  or  in¬ 
ternal  fuperficies,  and  alfo  in  the  accidents  attending  both, 
as  the  roughnefs,  fmoothnefs,  ftreightnefs  or  crooked- 
nefs,  laxity  or  firmnefs,  hollownefs  or  folidity,  which 
are  called  difeafes  from  a  bad  conformation.  Secondly , 
difeafes  of  excefs  or  defed,  in  number.  Thirdly ,  of 
magnitude,  increafed  or  diminiftied.  Fourthly ,  in  re- 
fped  of  fituation  or  connection ;  and  motion  in  excefs 
or  defed. 

But  the  fuperficies,  which  was  before  found  or  natu¬ 
ral,  tho*  afterwards  hurt  or  damaged,  confifts  either  in 
the  various  union  of  the  compound  parts,  or  in  the  difor- 
der  of  the  humors  which  are  contained  therein.  And  as 
this  fuperficies  forms  cavities,  fo  as  to  make  fmall  paffa- 
ges,  finus's  cavities,  and  receptacles,  they  alfo  may  be 
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erroneous  in  number ;  whence  fometimes  diftempers  hap¬ 
pen,  either  in  cavities  that  exceed  the  natural  bignefs,  or 
are  too  little  and  deficient,  in  their  capacity. 

If  the  natural  bignefs  of  a  cavity  is  increafed  too 
much,  or  a  new  one  formed,  a  threefold  difeafe  enfues, 
which  is  called  when  one  veffel  opens  into 

another,  biAwAmt*  when  a  rupture  is  made;  andJW- 
psen  when  a  breach  is  occafioned  by  corrofion  :  in  the 
firft,  the  mouths  of  the  dilated  cavities  let  out  what  they 
fhould  retain ;  in  the  fecond,  the  parts,  which  form  the 
membranes,  are  fo  pulled  in  pieces,  that  their  open  inter¬ 
faces,  or  intervals,  cannot  contain  what  they  ought,  and 
in  the  third,  the  veffel  grown  too  large  by  the  force  of 
the  humors,  in  refped  of  its  capacity,  caufes  a  difeafe  con- 
fifting  of  the  matter  that  was  to  flow  through  it,  and  be 
there  feparated  or  difcharged. 

Of  the  cavity  diminiflied  there  are  five  fpecies;  as, 
firft,  fy&fstZiff  which  is  a  total  obftru&ion  of  the  cavity, 
by  a  vifcous,  thick,  grumous,  inflammatory,  ftony, 
purulent  or  fattifh  fubftance,  inwardly  flopping  the  orifi¬ 
ces  of  the  veffels.  Secondly,  sivcyafun,  a  narrownefs  of 
the  paffage,  when  a  tumor  is  in  the  proper  fubftance  of 
a  membrane,  which  forms  the  cavity,  and  making  the 
canal  narrower,  hinders  the  paffage  of  the  humors. 
Thirdly ,  ora  compreffion  of  the  moveable  fides, 

when  an  external  caufe  preffes  the  fides  of  the  veffels  to¬ 
gether,  gradually  diminifhes,  and  at  laft  wholly  blocks 
up  the  paffage.  Fourthly  y  when  the  fides  of 

the  veffel,  either  by  matter  within,  or  preffure  without, 
are  quite  clofed  up,  fo  that  the  whole  cavity  is  loft. 
Fifthly ,  when  a  veffel  is  fo  emptied,  that  the 

fides  fall  together  and  the  cavity  is  loft  ;  which  happens 
when  the  veffels  are  too  much  diftended  beyond  their 
tone,  and  then  too.fuddenly  emptied  ;  to  which  kind 
may  be  referred,  the  too  great  contraction  of  the  veffels, 
by  the  force  of  the  orbicular  fibres. 


An 


of  PHYSIC.  i  6$ 

An  organical  part  feldom  errs  thro*  excefs  in  number, 
fo  as  to  caufe  a  difeafe,  except  the  a&ion  be  hurt  thereby," 
but  by  defe&  it  often  makes  a  difeafe.  Magnitude  in  a 
part  often  produces  a  diftemper,  either  in  excefs  or 
defedl ;  the  firfb  comprehends  nodes,  exoftofes  and  exu¬ 
berant  callus’s,  which  occafion  contra&ion  or  ftreightnefs 
of  paflages,  about  the  narrower  ends,  or  a  dilatation  a- 
bout  the  middle  of  a  part :  which  may  be  occasioned  by 
Kdy.oxvfA(L^  ill  humors  ;  1*%* Haunt,  extravafation  of  hu¬ 
mors  ;  or,  a  lofs  of  fluids ;  and  the  latter  hap¬ 

pens,  when  apart  is  not  of  the  proper  bignefs,  as  in  a  con¬ 
sumption,  ana  phthifis  in  too  great  contraction  a  weak 
temper,  and  when  a  part  is  lamed. 

Laftly,  an  organical  difeafe  of  the  parts  confifts  in  an  ill 
composition  of  them,  in  refped  of  Situation  and  connec¬ 
tion,  wherein  confifts  the  mobility  or  immobility  of  a 
part ;  of  which  kind  are  thofe,  where  the  parts  joined  are 
of  a  wrong  figure,  or  the  ligaments  too  Short,  too  long, 
too  flack  or  Stiff;  alfo  when  feparated  by  rupture,  or 
matter  is  wanting  betwixt  the  parts  that  are  to  be  joined 
together,  or  it  be  depraved  of  an  ill  temper  ,*  alfo  when 
the  parts  are  di  ftorted,  ftrained  or  out  of  their  place, 
which  laft  three  difeales  happening  upwards,  downwards, 
forwards  or  backwards,  inward  or  outward,  have  diffe¬ 
rent  names  to  diftinguifh  them  to  the  intellect.  Ruptures 
of  the  navel,  in  the  groin,  fcrotum,  and  bladder  in  men,  in 
the  thighs  in  women,  alfo  of  the  caul,  and  inteftins,  by  fat, 
air  or  water,  entering  into  them ;  falling  down  of  the 
womb  or  Inteflinum  ReUnm,  or  the  diforder  of  mufcles 
and  tendons,  efpecially  when  fpringing  out  of  their  places, 
and  the  relaxation  or  rupture  of  membranous  ligaments, 
are  the  primary  diftempers  which  relate  to  this  clafs,  and 
which  are  very  neceSTary  diftindtions  in  phyfic* 

But  there  is  a  diftemper  of  the  Solids  which  is  com« 
mon  both  to  Simple  and  organic  parts,  and  Simply  cal-i 
led  a  Solution  of  continuity,  if  in  a  Simple  part,  but  in  a 
compound  organical  part  it  is,  varioufly  term’d  according 
to  the  nature  of  the  part,  the  difference  of  th$  caufes,  and 

$  4  application. 
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application;  of  this  Kind  arc  wounds,  contufions,  ulcers, 
corrofions,  dilacerations,  ruptures,  fractures,  fifTures* 
caries,  and  a  Spina  Ventoja . 


Chap.  III. 


Of  the  Diflempers  of  the  Humors. 


’  Hat  the  diftempers  of  the  humors  may  be  rightly 
under  flood,  and  digefled  into  good  order,  we  ought 
to  know  that  the  qualities  requifite  in  them,  are,  either 
univerfal  and  neceflary  to  every  liquor,  or  particular  to 
fuch  as  belong  to  mankind;  we  are  likewife  to  confider 
the  difpofition  in  the  liquors  which  diversifies  the  temper 
of  this  or  that  perfon.  The  univerfal  properties  of  fluids 
are  to  have  their  parts  fo  very  minute  as  not  to  be  difco- 
vered  by  the  fenfes,  and  their  force  upon  mutual  cen¬ 
tal  fo  (mail  as  to  be  exceeded  by  the  lead  fenfible  force, 
and  the  fmoothnefs  of  their  fuperficies  fo  great  that  they 
fcarce  make  any  impreflion  upon  one  another.  But  in 
refpecfl  of  human  nature  there  are  a  great  many  other  quali¬ 
fications  whence  very  many  diflempers  arife.  All  which 
diflempers  neverthelefs  may  be  referred  to  the  quantity 
or  quality  hurt,  if  they  be  looked  upon  as  confiding  in 
the  fluids. 

But  if  they  are  confidered  as  contained  in  folid  veflels, 
then  their  errors  will  feem  to  depend  upon  their  place  and 
proportion.  A  good  humor  abounding  too  much,  and 
which  prejudices  the  functions  is  called  plenitude, 

which  is  caufed  by  good  chyle  and  plentiful  fanguificati- 
on,  together  with  a  fmall  expence  of  the  exhalable  hu¬ 
mors.  And  this  is  confidered  both  in  refped  of  the  veffels 
md  ftrength. 


That 
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That  want  of  good  humors  whereby  the  fun&ions 
are  depraved,  feldom.  happens;  except  from  fome  fudden 
external  force,  whence  there  arifes  an  ill  difpofition 
of  them.  That  quality  of  the  fluids  that  obftru&s  the 
the  functions  is  called  an  ill  habit  or  difpofid* 

tion  of  the  humors;  is  either  in  the  fluids,  as  they 
refpedt  the  feparate  parts  which  compofe  their  mafs,  or 
the  whole  mafs  of  them  together,  confldered  as  a  part 
concurring  to  form  the  body. 

If  the  diftemper’d  difpofition  in  every  particular  hu- 
mor  be  confldered,  it  will  appear  to  confift  either  in  its 
bulk  increafed  or  diminifhed,  the  too  great  or  too  lit¬ 
tle  folidity  of  its  particles,  or  in  the  figure;  and  aifo  in 
the  ftiffnefs,  flexility,  elaflicity,  various  cohefion  of 
parts,  or  their  divisibility,  or  aptnefs  to  be  divided. 

The  idea  of  the  bulk  increafed  in  the  parts  of  the  hu¬ 
mors,  fhews  them  impalfable  and  concreted,  and  an  emp- 
tinefsand  confumption  in  the  lelfer  velfels.  The  idea  of 
their  bulk  diminifhed,  fhews  their  perfpiration  and  too 
great  difcharge.  Too  much  folidity  in  the  parts  of  the 
humors  arifes  from  too  great  a  force  altering  both  the  fo- 
lids  and  fluids ;  there  being  at  the  fame  time  in  the  folid 
parts  a  dilatation,  a  rupture  and  corrofion  of  the  velfels, 
with  too  much  attenuation  and  attrition  in  the  fluids.  If 
we  fuppofe  folidity  too  much  diminifhed,  there  is  an  in¬ 
ability  and  fluggifhnefs  both  in  the  velfels  and  humors, 
and  prefently  perfed  reft  and  a  cohefion  of  them  fucceed. 

A  particle  of  humor  is  offenfive  by  its  figure,  efpecial- 
ly  when  from  fpherical  it  becomes  acuteangled,  for  then 
applying  all  its  force  of  motion  to  a  fmall  part  it  becomes 
pungent ;  and  thefe  alterations  are  various  but  may  moft  apt¬ 
ly  be  referred,  firft,  to  a  fharp  one,  which  is  merely  me¬ 
chanical, for  whil ft  all  things  elfe  remain  the  fame,  the  particle 
only  acquires  folid,  acute  angles.  Secondly,  to  an  acri¬ 
monious  faline  particle ;  which  is  here  efpecially  of  the 
nature  of  fea  fait,  ammoniacal,  acid,  a  little  alkalious, 
fixed,  volatile  fimple  or  compound.  Thirdly  to  an  oy- 
ly  one,  which  is  of  an  unduous  nature,  attenuated  into 
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Ipirit,  an  oyl  almoft  burnt  with  too  much  attrition,  a 
faline  oyl,  an  earthy  oyl,  or  a  fharp  one  as  if  compound¬ 
ed  of  a  faline  and  earthy  part  burnt  together.  Fourthly, 
to  a  foapy  acrimony,  fuch  as  is  found  in  the  poyfons 
of  animals  and  vegetables.  Fifthly,  to  an  acrimony 
compounded  of  the  four  former ;  and  laftly,  to  that  which 
is  bred  in  the  body  by  the  ufe  of  iharp  things,  as  from 
mineral  vitriols.  ‘ 

There  arifes  another  cruel  and  fcarce  curable  difeafe 
from  a  humor,  when  its  particles  are  fo  inflexible,  that 
they  cannot  be  fubdued,  figured  and  divided  by  the  force 
of  a  human  body  into  convenient  maffes.  Thofe  parts 
are  alfo  diftempered  which  are  too  changeable  in  their  fi¬ 
gures,  whofe  fuperficies  being  plain,  eafily  flick  together, 
the  places  of  contad  being  thereby  increafed. 

And  it  is  very  remarkable  where  a  difeafe  proceeds  from 
parts  of  too  elaftic  a  nature  in  the  humors,  thefe  con-? 
tinually  break  and  diforder  the  whole  frame  of  the  hu¬ 
mors,  and  excite  too  much  heat  and  motion. 

Alfo  too  firm  a  cohefion  of  the  parts  and  fubflance  of 
the  humors  any  where  is  bad,  fince  it  hinders  the  great¬ 
er  and  groffer  from  being  divided  into  lefs  and  fmaller 
parts,  which  neverthelefs  is  neceffary  for  the  prefervation 
of  life.  On  the  contrary,  too  great  a  difpofition  to  be 
eafily  divided  is  noxious,  being  repugnant  to  the  continu¬ 
ance  of  health  and  life. 

Thefe  diftempers  are  of  the  greatefl  moment  in  phy- 
fic,  and  the  knowledge  of  their  nature  mull  be  the  belt 
pathology:  but  they  can  fcarce  be  underflood,  except 
by  an  accurate  obfervation  of  the  effects  which  they  pro¬ 
duce  in  difordered  bodies ;  which  feems  to  be  the  beft 
way  to  underfland  the  proper  nature  of  difeafed  humorsV 

And  if  we  confider  the  whole  mafs  of  humors  toge¬ 
ther  we  fhall  find  their  diftempers  chiefly  to  be,  either 
too  great  fluidity,  tenacity  and  groffnefs,  moving  too 
quick  through  the  veflels,  or  too  flow,  or  laftly  by  a  com¬ 
pound  diforder  of  thofe  faults  of  feveral  ill  difpofed  parts 
before  mentioned. 
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Many  confiderable  difeafes  happen  alfo  in  humors  that 
remain  unaltered,  being  only  diftempered  by  the  change 
of  their  place,  of  which  there  are  two  forts.  Firft,  if 
the  diameter  of  the  veffel  be  too  much  altered  and  in- 
creafed,  the  thicker  humors  will  be  received  into  theclofer 
veffels,  which  thence  gradually  grow  narrower.  Secondly, 
if  the  humors  flow  out  by  a  rupture  of  the  veffels  and 
are  collected  in  the  intervals  made  by  that  diftenfion  a- 
mongft  the  folid  parts  of  the  body,  as  it  happens  in  inflam¬ 
mations,  aneurifms,  varices  and  Ecchymofes,  the  blood  and 
humors  being  extravafated  into  the  interftices  of  the  ex¬ 
tended  parts  j  thus  an  OEdema ,  or  phlegmatic  tumor 
in  the  parts,  'a  dropfy  of  the  head,  thorax,  abdo¬ 
men,  the  womb,  ovaries,  tefticles,  the  Scrotum ,  Peri- 
tomurn ,  and  a  tumor  of  the  whole  habit  of  the  body 
proceed  from  lympha,  collected  in  cellulous  membranes 
or  otherwife  out  of  place  |  and  laftly,  an  Emphyjema  from 
air. 

Thefe  humors,  thus  colle&ed  and  ftagnating,  being 
out  of  motion  are  foon  putrefied  by  heat,  grow  purulent, 
ichorous,  corrofive  and  fharp ;  deftroying  the  folid  tender 
veffels,  which  produces  Anus’s,  fiftula’s,  ulcers*  gan¬ 
grenes,  fphacelations,  cancers 

And  thefe  are  the  primary  differences  of  difeafes,  deri¬ 
ved  from  the  nature  thereof,  which  are  generally  fo  fruit¬ 
ful  in  producing  other  diftempers,  that  they  may  in  a 
great  meafure  be  efteemed  the  caufes  of  them.  But  phy- 
flcians  have  made  it  cuftomary  to  diftinguifh  difeafes 
from  fome  external  accidents,  which  are  common  to  t 
great  many  very  different  ones.  Thefe  diftindions  have 
their  ufe  though  multiplied  with  too  many  fubtle 
fubdivifions ;  the  chief  of  them  are  the  following. 

In  refpe6t  of  the  caufe ,  they  are  idiopathic  , 
fympathetic,  protopathic,  and  deuteropathic,  hereditary, 
connatural,  or  acquired.  In  refped  of  the  fubjed,  di¬ 
ftempers  according  to  age,  belong  to  children,  to 
grown  perfons  and  old  ones.  Diftempers  belong  to 
either  male  or  female,  virgins,  women  with  child,  in 
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child-bed?  to  jiurfes,  and  thofe  either  univerfal  or  parti¬ 
cular.  In  refped  of  the  time,  they  are  either  moft  acute 
which  terminate  in  four  days,  very  acute  which  end  in 
feyen,  or  acute  that  continue  for  twenty  days’;  all  the 
reft  are  chronic  ;  again  they  are  either,  vernal  or  autum¬ 
nal,  continual,  continent  or  intermitting.  In  refped  of 
the  effe&s,  they  are  healthful,  benign,  malignant,  curable 
or  incurable,  deadly  or  contagious.  In  refpect  of  their 
time,  they  are  either  faid  to  be  in  the  beginning,  increafe, 
ftate,  decreafe,  or  end. 


C  H  A  P.  IV. 


Of  the  Aiteological  part  of  Patho¬ 
logy,  or  the  Caufes  of  Difeafes. 

THat  is  faid  to  be  the  caufe  of  a  diftemper  which  makes 
it  prefent ;  it  is  almoft  always  real,  or  really  produces 
%  new  ftate  in  the  folids  and  fluids,  which  is  in  a  manner 
the  diftemper  it  felf.  Or,  the  caufe  of  a  difeafe  takes  a- 
way  that  which  is  requisite  to  the  exercife  of  the  func¬ 
tions. 

If  it  remains  fome  time  in  the  body  before  the  effect 
be  produced  it  is  called  internal ;  but  if  it  comes  from 
without,  and  applied  to  the  body  produces  a  diftemper,  it 
is  called  external.  Internal  caufes  commonly  affetft  the 
humors  firft,  and  then  the  folid  parts  ;  external  caufes 
chiefly  work  upon  the  folids  and  then  the  humors ;  ex¬ 
cept  in  a  few  venemous  and  contagious  diftempers. 

The  proximate,  or  moft  immediate  caufe,  is  all  that 
which  occafions  the  prefent  illnefs ;  and  this  is  always  the 
intire,  fufHcient,  and  prefent  caufe  of  the  whole  diftem- 
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per,  whether  it  be  Ample  or  compound.  The  prefence 
hereof  makes,  and  continues  the  difeafe,  and  the  abfence 
takes  it  away.  It  is  almoft  the  fame  individual  with  the 
whole  diftemper;  and,  therefore,  it  is  very  ufeful  and 
neceffary  to  be  inquired  into.  : 

The  remote  caufe  of  a  di (temper  is,  that  which  fo 
changes  the  body,  that  it  may  be  fitly  prepared  to  receive 
the  diftemper,  if  another  acceffary  caufe  fhall.  be  added. 
It  is  not,  therefore,  any  caufe  alone,  nor  fufficient  of  it- 
felf  to  produce  the  diftemper.  Nor  is  it  that  other  caufe 
alone,  that  would  produce  it,  but  both- together;  and, 
therefore,  we  ought  to  extirpate  them  both  together. 
The  conjunction  of  both  thefe  caufes  make  the  proxi¬ 
mate  caufe. 

The  remote  caufe,  inherent  in  the  body,  is  called  the 
predifpofing  caufe,  and  is  either  the  temper,  a  Plethora , 
or  Cacochjmia* 

The  caufe  which  is  acceffary  to  the  remote  caufe, 
excites,  and  ftirs  it  up,  fo,  that  joined  together,  they 
make  the  diftemper  ;  and  this  is  called  the  procatar- 
tic  caufe,  or  the  occafion.  This  puts  the  predifpofed 
caufes  in  aftion,  fo  as  to  produce  the  diftemper. 

Thefe  latter  may,  very  conveniently,  and  with  great 
help  to  the  memory,  be  reduced  to  four  claffes,  which 
are  exceeding  proper  for  difeovering  and  digefting 
them,  and  they  are ;  Firft,  Things  that  are  taken  into 
the  body,  as  air,  meat,  drink,  medicines,  and  poyfons, 
which  enter  in  through  the  pores  of  the  skin,  the  mouth, 
the  lungs,  Oefephagus,  ftomach,  inteftins,  and  the 
denda  of  women  ;  whether  in  a  vifible  or  invifible 
manner,  by  fmoak,  fuftion,  fwallowing,  glyfter,  or  in- 
fufion.  Secondly,  What  we  aft  or  fuffer,  as  the  mo¬ 
tion  of  the  whole  body,  or  any  part  thereof,  and  all 
paffions  of  the  mind,  the  reft  of  both ;  to  which  may 
be  referred  fleep  and  waking.  Thirdly,  Things  re¬ 
tained,  as  excrements,  whether  wholfome,  recrementiti- 
ous,  or  diftempered.  Fourthly,  Things  externally  ap¬ 
plied  to  the  body,  as  air,  vapors,  fomentations,  baths, 

deaths* 
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cloaths,  liniments,  unguents,  plaifters,*  or  any  thing  that 
^wounds,  bruifes,  ©r  corrodes. 

Thefe  are  divided,  by  others,  into  fix  clafles,  and  are 
called  the  fix  non-naturals,  as  firft,  the  air,  fecondly, 
meat  and  drink ;  thirdly,  motion  and  reft,-  fourthly,paf- 
fionsofthemind;  fifthly,  things  retained  and  difcharged; 
fixthly,  fleep  and  watching.  They  are  thus  called,  becaufe, 
by  their  ufe  or  abufe,  they  may  be  good  and  natural,  or 
bad  and  unnatural. 

The  air,  when  it  is  too  hot,  dries  up  the  moifture  of 
the  eyes,  mouth,  noftrils  and  wind-pipe ;  heats  the 
blood  too  much  in  the  lungs ;  and  is  both  ways  preju¬ 
dicial  to  them,  from  whence  a  great  many  diftempers 
proceed.  It  confumes  the  thin  humors,  externally,  and 
too  much  digefts  what  remain  within ;  it  diffipates  and 
difperfes  the  moft  volatile,  thickens,  dries,  and  aggluti¬ 
nates  the  groffer,  and  thus,  continually,  diminiflies  the 
watry,  fpirituous,  and  volatile  faline  parts ;  but  increafes 
and  heaps  up  the  more  fixed  falts,  and  the  thick  and 
doggy  oyls ;  as  alfo  the  lharp  falts,  and  what  are  con¬ 
tained  in  them,  with  the  more  fixed  and  earthy  parts, 
which,  it  not  only  colle&s,  but  unites  together,  fo  that 
they  are  not  eafily  feparated  again  ;  this  makes  the  hu¬ 
mors  unfit  to  difcharge,  and  debilitates  and  weakens  the 
folid  parts,*  from  whence  proceed  obftrudions,  drynefs, 
and  inflammation,  want  of  conco&ion,  putrefa&ion, 
coftivenefs,  third,  ftrangury,  high  coloured  urine,  cho¬ 
leric  humors,  acute  and  hot  difiempers  ;  and  is  very 
prejudicial  to  the  nerves,  lymphatics,  and  their  a&ions.  i 
The  air,  when  cold,  fliortens  the  folid  fibres,  thickens  j 
and  drengthcns  them ;  which  increafes  their  a&ion  upon 
the  humors ;  but  when  it  grows  warm  it  diflolves  and 
deftroys  them ;  the  cold  air  alfo  condenfes  the  humors, 
dries  up,  and  binds  the  lungs  together,  and  coagulates 
the  blood  in  the  lungs,  which  occafions  obftru&ions, 
inflammations,  drynefs,  ihort  breathing,  coughs,  and  ca-  j 
tarrhs,  phlegm,  matter,  gangrenes,  and  fphacelations ; 
ind  if  the  body  be  much  moved,  then  the  anions  of  j , 

the 
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the  foilds  upon  the  fluids,  and  the  fluids  upon  the  fo- 
lids,  is  fo  increafed  that  it  produces  the  greateft  attenua¬ 
tion  and  perfpiration,  alfo  hunger,  weaknefi,  faintnefs,  and 
hidden  death :  if,  on  the  contrary,  the  body  be  at  reft, 
and  extreme  cold  affeds  it,  then  numbnefs,  pain  in  the 
limbs,  and  the  fcurvey,  enfue. 

If  the  air  be  too  moift,  it  relaxes  and  weakens  the  fibres,' 
efpecially  in  the  lungs,  it  retains  and  encreafes  the  ferum 
in  the  lungs,  and  hinders  perfpiration  ;  which  occafions 
coughs,  peripneumonias,  diarrheas,  numbnefs,  and  fevers* 
If  much  heat  attends,  it  produces  putrefadion ;  if  much 
cold,  a  great  deal  of  phlegmy  ferum.  And  when  the 
air  is  too  dry,  it  has  much  the  fame  effeds,  as  too  much 
heat. 

When  the  air  is  too  heavy,  it  compreffes  all  the  vef¬ 
fels,  and  the  humors,  efpecially  in  the  lungs,  which  re¬ 
fill  the  motion  of  the  heart ;  and  the  motion  of  the  hu¬ 
mors  is  thereby  fuffocated  and  made  dull. 

So  if  it  be  too  light,  preffing  lefs  upon  them,  it  di¬ 
lates  and  rarifies  the  veffels  and  humors ;  which  occafi¬ 
ons  tumors  and  eruptions  of  the  fluids ;  they  being  pref* 
fed  into  fmaller  veffels,  lefs  fit  for  them  5  which  produ¬ 
ces  diftempers.  Befides  the  contradive  power  is  lefs  for¬ 
cible  to  over-balance  the  refilling  power  of  dilatation  in 
the  veffels  of  the  lungs,  which  hinders  refpiration,  and  the 
blood  is  heaped  up>  and  fluffs  the  lungs ;  which  occafions 
a  Peripneumonia,  and  death. 

The  weather,  the  feafon  of  the  year,  the  ground  or 
foil,  the  fea,  mountains,  lakes,  ponds,  rivers,  vapors* 
exhalations,  and  meteors,  fo  much  alter  the  air,  that  it 
occafions  feveral  diftempers,  not  fo  much  depending  on 
the  air,  or  its  qualities,  as  the  nature  and  effeds  of  what 
is  mixed  with  it ;  which  ought  to  be  confidered,  and 
enquired  into. 

The  winds  alfo  ad  upon  our  bodies,  either  by  their 
motion,  or  as  they  convey  to  us  the  qualities  of  the 
air,  which  alfo  differs,  according  to  the  feafon,  and  the 
country  $  in  which  fafe  the  knowledge  of  the  nature  of 
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the  foil,  in  neighbouring  places,  compared  with  the  Sea¬ 
sons  of  the  year,  will  be  of  fome  ufe  and  information. 
They  likewife  produce  considerable  effeds  by  following 
in  a  fuccellive  order  ;  tho’  they  ad  primarily,  as  hot, 
dry,  cold,  or  mold  3  and  fo  change  the  Solids  or  liquids, 
accordingly. 

Meat  and  drink  may  produce  diftempers,  by  an  er¬ 
ror,  in  quantity  or  quality.  In  quantity  they  may  err, 
either  in  excels  or  defed.  If  they  be  erroneous  in  quan¬ 
tity,  the  Stomach  is  too  much  di  {tended,  and  a  convul¬ 
sion  being  raiSed,  by  that  means,  contrads  the  mouths 
of  the  ftomach,  and  its  vefTels  are  comprefted ;  by  which 
dilution,  digeftion,  attrition,  Separation,  and  expulsion 
are  hindered ;  and  the  quantity  of  liquors,  affifting  di¬ 
gestion,  diSproportioned  to  the  quantity  of  the  contents  ; 
which  hinders  alfo  the  adion  of  the  part.  This  extra¬ 
ordinary  load  upon  the  ftomach  obftruds  refpiration, 
and  occasions  a  difficulty  in  that  adion,  perverts  the  cir¬ 
culation  of  the  humors,  occafions:  crudities,  belching, 
loathing,  the  heart-burn,  vomiting,  putrefadion,  gid- 
dinefs  in  the  head,  confufion,  an  ill  habit  of  body  ; 
all  which  thus,  at  once,  attending,  the  faults  of  this 
place  are  fcarce  correded  in  the  following  adions  vf 
the  body,  and  thus  the  blood  is  Silled  with  crudities. 

If  the  food  be  too  lirtle  in  quantity,  and  there  is  a 
real  deficiency,  this,  ofitfelf,  can  do  no  hurt ;  but  then 
the  adions  of  life  continuing  to  wear  away,  and  deftroy 
the  Solid  parts  of  the  body,  diftipate  the  moft  fubrle  humors, 
and  thicken  the  relf,  and  by  a  continued  attrition  dif~ 
Solve  the  oyly  and  Saline  parts,  and  make  them  volatile, 
Sharp,  and  corroding  to  the  fmall  and  render  vefTels,  pu¬ 
trefy  the  humors,  and  make  the  breath  fmell  firong  ; 
then  a  fait  froth,  Sharp,  choleric  and  putrid  enfues, 
firft  in  the  ftomach,  and,  afterwards,  in  the  inteftins ; 
then  comes  on  belching,  loathing,  fainting,  a  great  and 
fierce  appetite,  and  next  a  total  lofs  thereof  ,•  afterwards 
a  great  thirft,  drynefs,  weaknefs,  and  gripes,  rumbling 
in  the  guts,  an  accumulation  of  choler  and  vomiting, 
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leannefs  and  want  of  deep,  epilepfies*  didracded  fever* 
and,  at  lad,  death.  Whence  it  appears,  that  abdinence 
creates  more  didempers  than  too  much  eating  and  drink¬ 
ing,  and  that  it  is  much  more  difficult  to  alter  and  cure 
thofe  arifing  from  the  former  than  the  latter  caufe* 

But  thofe  faults  which  confid  in  the  qualities  of  meat 
and  drink,  may  be  reduced  to  acrimony,  vifcidity,  or 
oylinefs. 

The  acrimony  of  meat  and  drink  proceeds  from  fait, 
which  is  either  like  feaffalt,  of  itfelf  acid,  and  fermented* 
The  fird  occafions  third,  hoarfnefs,  roughnefs,  drynefs, 
difnefs,  and  acrimony  in  the  mod  ferous  humors,  a 
diffolution  of  them,  and  an  unaptnefs  in  the  ferous  lym- 
pha  to  afford  nourishment ;  dedroys  the  lead  Solid  parts, 
occafions  pains,  and  the  Scurvy.  The  other  which 
is  a  Simple  acid,  or  rather  acrid  or  audere,  binds  toge¬ 
ther,  thickens  and  coagulates,  and  thus  the  acid  acrimo« 
ny  occaSions  tormenting  pains,  heart-burnings,  palenefs* 
and  the  itch ;  and  thefe  qualities  refide  in  unripe  fruit. 
T he  third,  being  contained  in  Sharp  wines  and  vinegarsffiath 
much  the  lame  effed,  but  in  a  lefs  degree.  Too  fre¬ 
quent  ufe  of  thefe  Sharp  or  fowre  things  produces  rheu¬ 
matic  pains,  and  the  gout. 

Another  fort  of  acrimony  is  produced  in  the  blood 
by  aromatics  in  meat  and  drink  ;  fuch  commonly 
confiding  of  an  oyl  and  fait  united  together ;  thefe  oc¬ 
casion  third,  heat  and  burning,  dimulate  the  Solids, 
quicken  the  motion  of  the  humors,  and  didipate  the 
liquids;  too  great  ufe  of  fuch  things,  occafions  heart** 
burning,  a  burning  heat  of  the  Slomach,  loathing,  bel¬ 
ching,  vomiting,  fevers,  leannefs,  contractions  of  the 
parts,  and  luch  difeafes  as  depend  thereon. 

The  third  kind  of  acrimony  is  from  Spirituous,  things 
prepared  by  fermentation,  improved  by  a  long  continuance 
and  -didillation ;  this  quality  is  mod  commonly  found 
in  wine,  dale  beer,  and  didiiled  Spirits ;  it  occafions 
third,  trembling,  a  condricdion  of  the  fibres,  a  coagu¬ 
lation  of  the  humors,  Scarce  to  be  refolved  again,  a 
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lliort  and  brisk  twinging  of  the  folid  parts,  and  a  con¬ 
tinual  neceffity  of  a  fupply  of  the  fame  liquor;  from 
whence  proceed  weaknefs,  windy  vapors,  obfirudions, 
tumors,  dropfies,  and  the  like. 

Fourthly ,  There  is  a  fort  of  penetrating,  fermenting  a- 
crimony  in  wines  made  of  fruit,  or  in  wine  or  beer, 
bottled  up  in  the  time  of  fermentation  ;  this  caufes  wind 
and  vapors,  convulfions  of  the  ftomach  and  inteftins, 
vomiting,  forfeits,  diarrheas,  dyfentenes,  the  Iliac  paf* 
lion,  and  the  like. 

Too  much  vifcofity,  or  thicknefs  of  food  in  flower 
fermented,  or  gellies  made  from  parts  of  animals,  tough 
cheefe,  or  curd,  too  much  hardened,  occafion  a  weight 
and  clogging  pain  at  the  ftomach,  wind,  belchings,  a- 
cidity  and  crudities,  obftrudions  of  the  fmall  vefiels  in 
the  inteftins,  which  makes  them  feel  heavy  and  fluggifh, 
producing  a  tumor  and  hardnefs  of  the  Abdomen ;  and, 
by  degrees,  occafions  a  yifcofity  in  the  blood ;  the  vif- 
cid  parts  being  again  united  together :  this  brings  on 
obftrudions  of  the  glands,  palenefs,  fluggifh nefs,  cold, 
and  tumors,  and  things  which  are  faid  to  be  cold,  in 
potentm  producenhe  fameerfeds,  and  are,  efpecially,  hurt¬ 
ful  to  bodies  that  indulge  eafe,  and  avoid  exercife. 

Too  much  oylinefs,  foftens,  relaxes  and  weakens  the 
folid  parts,  obftruds  the  mouths  of  the  frraalleft  veffels, 
and  hinders  the  paffage  of  the  more  fluid  parts,  prevents 
the  due  mixture  of  the  humors,  and  occafions  hot  and 
iliarp  fulfome  humors  or  vapors,  belchings,  loathing, 
oyly,  bitter  vomitings,  alfo  obftrudions,  inflammations, 
and  indigeftion  in  th tF'ifiera. 

\  Too  much  motion  of  the  mufcles  of  the  body,  or 
any  fingle  part,  increafes  the  contradions  and  relaxations 
of  the  fmall  mufcular  fibres,  and  promotes  a  free  motion 
in  the  humors ;  hence  the  fluids  and  folids  are  dift 
folved  by  too  great  attrition,  the  watry,  fpirituous,  and 
more  volatile  parts  fly  away,  and  are  diffipated,  and  the 
reft  become  thicker  and  inflamed,  whilft  the  oyly  and 
faline  parts,  being  attenuated,  rendered  volatile  and  acrid  are 
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exalted  almoft  to  the  degree  of  putrefadion,  and  the  chick 
and  vifcid  oyly  parts,  colleded  together,  the  humors  beings 
as  it.  were,  burnt  and  ad uft,  efpecially  the  bile  j  the 
marrow  is  wholly  confumed,  and  the  cells  filled  up  with 
an  Ichor ,  and  the  body  becomes  lean ;  when  the  whole 
being  tired  and  worn  out,  pain,  inflammation,  and  a 
fever,  fuppuration,  a  gangrene,  hemorrhage,  and,  at  the 
laft,  death  enfues ;  if  this  happens  to  be  one  of  an 
ill  habit,  or  any  vifcus  is  almoft  wafted,  then  comes  hid¬ 
den  death  in  the  height  of  inflammation; 

Too  much  watching  confumes  the  fpirits,  that  cad  be 
repaired  by  no  art,  without  (leep  ;  it  dries  up  all  the 
parts,  confumes  the  folids  and  liquids,  efpecially  of  the 
brain;  increafes  fharp  humors,  hinders  concoction  and 
nutrition,  exafperates  the  bile,  and  occafions  leannefs,  a 
fever,  and  Delirium,  increafes  black  cholers  occafions  fad- 
nefs,  depraves  the  imagination,  and  brings  on  perpetual 
uneaftnefs. 

Too  much  reft  from  motion,  in  the  whole  body,  or 
any  particular  part,  makes  the  fibres  more  unapt  for  motion^ 
caufes  all  the  humors  to  move  flower,  which  grow 
thick,  and  render  the  perfon  flothful,  and  the  fluids* 
as  well  as  the  parts  that  contain  them,  unapt  for  motion  j 
the  medullary  cells,  and  thofe  which  contain  fat,  are  then 
alfo  filled  up,  and  the  perfon  grows  drow'fy  and  ftuggifho 

Exceflive  fleep  confumes  the  volatile  parts  of  the  fluids* 
and,  by  degrees,  thickens  the  reft,  and  colleds  them  to¬ 
gether  in  the  lateral  veffels,  hardens  the  excrements,  and 
makes  the  brain  heavy,  and  fenfe  and  motion  dull,  and 
is  moft  hurtful  to  thofe  that  are  mo  ft  fubjed  to  it. 

Violent  palfions  of  the  mind,  or  the  fame  continuing 
too  long,  dull,  alter,  and  deprave  the  brain,  nerves  and 
fpirits,  as  well  as  the  mufculous  parts;  which,  as  they 
are  different  and  continue,  may  lay  the  foundation  of  a 
great  many  difeafes. 

If  the  faliva  be  difcharged,  or  fpitout  in  too  great  quan¬ 
tity,'  it  prejudices  concodion  and  digefticri  in  the  fto^ 
mach,  and,  confequently,  all  thofe  that  come  after,  it 
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oocafions  third:,  drynefs,  and  a  confumption  ;  and  if  it 
be  not  difcharged  into  the  mouth,  or  lefs  than  ufual, 
it  is  a  hindrance  to  the  chewing  of  the  meat,  tading, 
fwallowing,  and  digefting  thereof,  and  alfo  occasions 
third. 

If  choler  be  difcharged  too  much  upwards  or  down¬ 
wards,  it  hinders  chy  lid  cation  in  the  fird  paflages,  and 
its  feparation,  as  well  as  the  difcharge  of  the  excrements; 
makes  the  conditution  acid,  and  the  body  cold,  weak, 
and  pale.  And,  if  when  it  is  made,  it  does  not  dow 
into  the  intedins,  it  occadons  the  jaundice,  as  well  as 
the  forementioned  inconveniencies. 

The  lympha  of  the  Pancreas  and  intedins,  if  laid  down 
in  too  great  quantities  in  the  intedins,  produces  the  lame 
inconveniencies  as  the  faliva,  if  alike  in  fault  or  error ; 
beddes,  it  often  occadons  diarrheas,  or  ferous  fluxes, 
from  whence  proceed  weak nefs,  fainting,  third,  a  hedic 
fever  and  weaknefs,  or  that  fort  of  confumption  called 
Marafmnsy  which  is  a  univerfal  decay  of  the  whole  bo¬ 
dy.  if  it  does  not  flow  into  the  intedins,  or  but  fpa- 
ringly,  it  caufes  thick  humors  in  the  guts,  a  weight, 
gripes,  and  the  iliac  paffion,  third,  a  fever,  a  hard  and 
tumified  belly,  &c. 

Voiding  of  too  much  blood,  either  by  anadomofls 
in  the  liver,  guts,  kidneys,  or  womb,  whether  through 
veffels  corroded  or  broken,  or  by  wounds,  dnks  or  di- 
miniflies  the  ftrength,  wades  the  fpirits,  dedroys  all  the 
adions,  occadons  crudities,  watry,  pale,  and  cold  hu¬ 
mors,  and  a  dropfy  ;  it  empties,  and  caufes  a  laxity- 
in  all  the  veffels,  and  even  in  the  arteries.  The  ufual 
periodical  difcharges  of  blood,  made  by  the  hemorrhi- 
dal  veffels,  or  the  proper  veffels  in  women,  or  other  lefs 
ufual  ways  being  now  dopped,  occadon  particular  and 
large  inflammations,  obdrud  circulation,  and  encourage 
fevers,  and  a  great  many  other  drange  didempers,  efpe- 
cially  condderable  hemorrhages  other  ways. 

If  the  feed  be  difcharged  in  too  great  quantities,  it 
occadons  an  indifpofltion  to  motion,  weaknefs,  and  con- 
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vulfions,  leannefs,  drynefs,  pain  of  the  membranes  of  the 
brain,  dullnefs  of  the  (cnfes  and  eyes,  and  the  Tabes  dor - 
falls,  alfo  foolifhnefs,  and  fuch  like  difeafes. 

When  urine  is  difcharged  in  too  large  quantities,  it 
occafions  drynefs,  lels  free  paffage  of  the  humors  through 
the  fmall  veflels,  great  heat  and  thirft,  crudities,  finking 
of  the  fpirits,  leannefs,  and  a  confumption,  and  fuch  like 
accidents.  And  too  much  fweating  hath  almoft  the 
fame  effecl.  When  urine  is  fuppreffed  and  flopped,  it 
diftends,  corrodes,  and  putrefies  the  bladder,  ureters, 
pelvis,  and  kidneys,  and  makes  all  the  lymph'a  of  the  blood 
of  an  alkalious  acrimony;  and  by  offending  the  fmall 
and  tender  vefTeis  of  the  brain,  produces  uneafinefs,  ftu- 
pidity,  vertigo’s,  and  apoplexies. 

Too  great  perfpiration  occafions  weaknefs,  fainting, 
and  fudden  and  unexpected  death.  But  if  too  little  or 
flopped,  the  extreme  velfels  in  the  skin  grow  dry  and 
perifh,  and  fo  the  greater  excretories  being  obftruffced 
dry  up  ;  then  circulation  is  altered,  lliarp  humors  are 
retained,  crudities,  putrefa&ion,  fevers,  inflammations, 
and  impoftumes  enfue. 

If  cold  things  be  applied  externally,  they  flop  the 
pores,  contract  the  fibres,  repel  what  is  therein  contained, 
hinder  tranfpiration,  and  produce  the  fame  fymptoms  as 
follow  an  obftrucfled  perfpiration.  But  hot  things  open, 
relax,  and  promote  tranfpiration,  and  encourage  the  mo¬ 
tion  of  humors  towards  the  skin,  though  they  dry,  by 
exhaufting  the  thin  humors,  Moifi  things  wafh  away 
the  excrements,  open  and  relax  the  mouths  of  the  vef. 
lels,  and,  if  in  too  great  excefs,  do  harm,  and  produce 
the  fame  diftempers  as  too  much  fweat ;  dry  things  do 
juft  the  contrary.  From  whence  we  may  learn  the  ufe 
of  baths,  fomentations,  and  external  applications,  if  we 
know  the  qualities  of  the  ingredients,  and  the  manner, 
feafon,  and  duration  of  their  application. 

But  there  are  fome  internal  difpofitions  in  the  body, 
fo  general,  that  a  great  many  diftempers  depend  upon 
them,  as  their  caufes ;  therefore  in  enumerating  caufes 
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in  genera],  they  are  ufually  propofed,  and  explained  by 
their  caufes ;  fiich  as  a  Plethora  cacochywia^  and  hete¬ 
rogeneous  things  received  internally,  which  are  preter¬ 
natural 

A  Plethora  happens  in  the  body,  when  the  vifcera, 
concerned  in  preparing  chyle,  are  ftrong,  the  blood  vef- 
fels  loofe,  and  a  plentiful  and  good  diet  is  ufed,  in  per- 
fons  of  a  middle  age  and  of  a  fanguine  difpofttion,  alfo  in 
the  winter  time:,  and  fummer,  and  in  a  moift  air,  efpecially 
in  thofe  that  are  given  to  eafe  and  indolence,  and  have 
loft-  fprne  of  their  limbs.  It  may  alfo  be  occafioned  by 
exceflive  heats  or  motion,  extending  the  greater  veffels, 
and  thereby  compreflfng  the  lefs,  fo  that  upon  the  leaft 
occafion,  there  is  a  laceration  or  breach  of  the  veffels, 
and  a  fuffocaticn  in  the  liquids,  for  want  of  room,  with 
a  fluggifhnefs  and  unaptnefs  of  motion. 

Cacochymia ,  or  an  ill  habit  and  difpofmon  of  humors, 
play  be  confidered,  either  in  thofe  things  which  exter¬ 
nally  happen  to  the  humors,  or  thofe  which  are  inter¬ 
nally  added  to  them ;  and  again,  either  in  all  together? 
or  any  one  humor  ftngle. 

If  then  the  humors  happen  to  move  too  briskly 
through  the  veffels,  that  caufes  a  compreflion,  attrition, 
and  attenuation,  too  much  heat,  an  inflammatory  difpo- 
fition,  and  the  accidents  that  attend  it ;  but  their  too  flow 
motion  hath  the  effeds  beforementioned,  when  the  blood 
is  in  that  ftate.  In  the  firft  place,  an  erroneous  and 
vitious  motion  of  the  fpirits,  either  in  excefs  or  defed, 
is  dangerous,  offending  all  the  degrees  of  concodion, 
fecretion,  and  excretion  ;  from  whence  proceed  a  variety 
pf  all  forts  of  diftempers. 

Alfo  too  great  fluidity  of  the  humors  occafions  too 
much  exhalation  and  confumption,  an  uneafy  and  trou- 
blefome  fecretion,  a  cpnftridion  of  the  greater  veffels,  and 
an  emptinefs  in  them,  which  produces  weaknefs,  and, 
in  the  lefs  veffels,  obftrudions,  ruptures,  and  figura¬ 
tions  ,  and  it  is  more  efpecially  hurtful,  if  great  acri¬ 
mony  and  motions  are  alfo  prefent* 
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Too  great  tenacity  and  vifcidity  creates  obftru&ions, 
extensions  of  the  veffels,  pain  and  tumor,  efpecially  a- 
mongft  the  glands  and  arterial  plexus’s.  But  if  acri¬ 
mony  be  joined  to  that  vifcofity,  then,  according  to 
the  different  proportion  ofthefe  two, the  veffels  are  greatly 
deftroyed,  the  humors  being  thrown  out,  there  enfue  plim- 
pies,  inflammations,  gangrenes,  fphacelations,  cancers,  ill 
natured  ulcers  and  caries  ;  but  fometimes  acrimony  is 
joined  with  a  vifcous  humor,  and  fometimes  follows 
upon  it. 

Crude  acid  humours,  acrid  acids,  and  vinous  fermen¬ 
ted  acids,  or  chyle,  or  milk  of  that  quality,  volatile  and 
fixed  alkalies,  or  real  alkalies  ;  alfo  fea-fajine  bodies,  or 
ammoniacal  fharp  oyly  aromatic  falts,  or  infipid  oyly 
fubftances,  occafion  the  like  difeafes. 

Yellow,  vitelline,  or  leeky,  eruginous  bile,  is  bred 
by  too  much  motion  and  digeftion ,  convulfions, 
and  paffions  of  the  mind,  or  the  ill  difpofed  humors  be¬ 
fore  mentioned,  mixed  and  fermented  in  all  the  ac¬ 
tions  of  the  body,  along  with  the  natural  juices, 
and  this  occafions  a  great  many  bad  diflempers,  as  loath¬ 
ing,  and  averfion  to  food,  uneafinefs,  hickups,  heart¬ 
burn,  vomiting,  iliac  pailion,  cholic,  gripes,  wind, 
rumbling  in  the  guts,  diarrheas,  dyfenteries,  acute  di¬ 
flempers,  fevers  and  convulfions. 

Black  choler,  called  fo  from  its  color,  and  the  place  where 
it  is  bred,  fometimes  hath  the  fharp  biting  tafte  of  vinegar, 
and  fometimes  of  putrefied  blood,  and  corrodes,  burns  and 
diffolves,  occafions  inflammations,  gangrenes,  fphacela¬ 
tions,  moil:  acute  pains,  and  irregular  ferments.  In  the 
caufes  of  difeafes  it  is  defcribed  to  be  of  three  kinds, 
Firft,  the  mildeft  made  only  of  the  pure  part  of  the 
blood,  too  much  digefted  and  aduft,  as  ?tis  called.  Se¬ 
condly,  when  this  is  higher  digefted  and  exalted  by 
ftronger  and  frequent  fermentations,  and  often  circula¬ 
ted.  Thirdly,  wffen  it  is  made  of  choler,  over  digeff 
ted,  and  too  frequently  fermented  by  circulating  often, 
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or  is  made  of  yellow,  vitelline,  or  leeky  bile  ;  the 
effects  of  which  are  different,  according  to  the  temper 
thereof,  and  the  nature  of  the  part  it  falls  on. 

The  blood  alfo,  with  the  ferum  and  the  bile,  if  a 
predominant  acid,  alkaly,  oyl,  or  earth,  refide  therein, 
produce  the  di (tempers  before  faid,  to  arife  from  fuch 
qualities.  The  blood,  ferum,  and  urine,  form  (tones 
compounded  of  a  volatile  fpirit,  fait,  oyl,  and  earth, 
united  into  a  particular  form ;  and  thefe  increaAng  in 
bulk  weight  and  motion,  compr«fs  the  neighbouring 
parts  ,*  and  the  veffels  containing  fuch  (tones,  by  the  mo¬ 
tion  and  compreffure  of  its  fubftance,  againft  hard  and 
rough  parts,  are  rubbed  and  worn  out.  This  (tops  the 
paffage  of  the  humors,  and  caufes  pain,  inflammation, 
ulcers,  gangrenes,  callofities,  and  fuch  fymptoms  as  de¬ 
pend  upon  them. 

The  eggs  of  infe£ts,  mixed  with  air,  drink  and  food, 
and  taken  into  the  body,  and  mixed  with  phlegm  bred 
in  the  guts  or  feces,  or  lodging  in  the  cavities,  and  being 
at  reft,  and  cherifhed  with  heat,  produce  round,  broad, 
or  fmall  worms,  called  Alfcmdes ,  and  the  fame,  fome- 
times,  are  fwallowed  along  with  what  we  take,  and 
growing  there,  continue  in  the  body  ;  and  thefe  by  cor¬ 
roding,  fucking,  and  irritating  the  parts,  and  confuming 
the  chyle,  not  only  (timulate  the  nerves,  and  wound 
the  folid  parts  ;  but  produce  loathing,  horrors,  heart¬ 
burning,  vomiting,  fwooning,  leannefs,  and  a  voracious 
appetite,  called  Fames  canim>  a  tumor  of  the  belly,  and 
the  like,  but,  efpecially,  wind  and  fudden  fwelling. 

The  external  or  internal  force  of  bodies,  in  motion, 
hurts  the  mod  Ample  parts  of  our  body,  in  all  their 
mechanic  a&ionq  as  far  as  we  know.  And  thefe  ef¬ 
fects  can  neither  be  referred  to  heat  nor  cold,  moifture 
nordrynefs,  to  chymical  principles,  nor  acrimony,  acidi¬ 
ty,  nor  alkaly.  And  we  find,  that  other  caufes,  lefs 
viAble,  and  very  little  known,  do  aft  and  produce  di-» 
feafes,  efpecially  in  the  AmiJar  parts, 
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The  matter  of  a  diftemper  lodged  in  a  difodered  part, 
and  fuddenly  collected,  is  called  a  flux,  but  if  flowly 
brought  thither,  a  colledion ;  the  caufe  of  which  is, 
the  indifpofition  of  the  folid  part,  not  altering  or  ex¬ 
pelling  that  which  began  to  be  formed  and  aflimilated, 
or  the  diforder  of  peccant  matter  tranferred  from  other 
parts,  and  fettling  there.  This  tranflation,  fluxion,  or 
attraction,  as  the  ancients  called  it,  is  made  by  motion, 
heat,  pain,  and  digeftion  of  that  humor  ;  and  hence 
arife  thofe  diftempers  which  are  faid  to  be  attended  with 
matter. 

Poyfons,  the  plague,  or  contagion,  being  admit¬ 
ted  any  manner  of  way,  offend  the  folid  or  liquid 
parts,  or  both,  fo  that  the  courfe  of  the  vital  humors 
is  flopped  ;  thefe  always  ad  by  a  mechanic  force,  in¬ 
deed,  but  feem  fcarce  explicable  without  the  princi¬ 
ples  of  chymiftry.  They  eafily  hurt  the  folid  parts, 
by  greatly  diffolving,  relaxing,  binding  up,  andobftruc- 
ting  the  folids,  and  deprave  the  liquids  by  thickening,  or 
comminuting  them,  or  making  them  fharp,  fo  that  they 
both  corrupt  by  this  united  force.  Moft  things,  there¬ 
fore,  that  are  exceeding  adive,  force  into  the  nerves, 
lungs  and  blood,  and  ad  thereon,  by  a  way  and  man¬ 
ner  not  hitherto  taken  notice  of,  nor  underftood,  fo 
that  diftempers,  thus  formed,  were  called  by  the  ancients, 
diftempers  of  the  whole  fubftance  hurt  and  damaged. 

But  there  are  fome  particular  caufes  of  diftempers  worth 
taking  notice  of,  flnce  they  owe  their  origin  to  an  ill 
conformation  and  ftrudure  of  the  parts ;  thefe  are  pri¬ 
marily  owing  to  the  imagination  of  the  mother,  the 
imprudent  adion  of  the  midwife,  or  the  negligence  of  the 
nurfe,  and  careleffnefs  of  the  guardian  ;  for  the  little  ten¬ 
der  body  being  bound,  preffed,  fqueezed,  and  driven 
into  an  ill  fhape,  which  cannot  eafily  be  altered,  grows 
deformed  ;  and  the  indifpofition  of  a  thick  and  fharp  hu¬ 
mor  often  does  the  fame  in  a  great  many  refpeds. 

The  caufes  alfo  of  the  cavities  being  vitiated  in  parts 
ill  difpofed  are  very  plain,  whether  we  confider  them 

as 


'L%r  A  Complete  Theory 

as  external  or  internal ;  and  a  corrofion  of  the  veffels  by 
external  force  is  often  the  caufe  by  diftenfion  and  acri¬ 
mony.  From  whence  all  other  accidents  of  this  kind 
may  be  underftood.  A  ftrong  preffure,  a  violent  di¬ 
ffraction,  or  drawing  afunder  of  the  ligaments,  or  mif- 
placing  of  the  containing  membranes,  or  a  diffolution, 
produces  luxations,  or  dislocations,  ruptures,  or  falling 
down  of  the  parts ;  and  things  that  cut  or  prick,  prefs 
with  violent  force,  corrode,  burn,  diftend,  bruife,  or 
break,  are  chiefly  the  caufes  of  a  Solution  of  unity. 

From  all  which  it  appears,  that  it  is  not  bitter.  Sweet, 
fowre,  or  acrimony,  or  any  other  quality  that  makes 
diftempers,  but  their  being  too  predominant,  and  an 
exceSs  of  any  one,  above  the  juft  quantity,  altering  and 
depraving  the  natural  temper  of  the  humors,  fo  as  to 
make  them  unfit  to  circulate  through  the  veffels  pro¬ 
perly  belonging  to  the  reSpeSive  body,  and  rdpe&ive 
part. 


H  A  P. 


V. 


Of  the  fymptomatic  Tart  of  Pa 
thology,  or  the  Effe&s  of  T)i- 
feafes. 


THAT  which  appears  preternatural  in  a  diftem- 
pered  body,  and  flowing  from  the  diftemper,  as 
from  a  caufe.  Shews  itSelf  So,  that  it  may  be  distinguished 
from  the  diSeaSe  itfelf,  and  the  proximate  and  immediate 
caufe  thereof,  is  called  a  fymptom  of  that  difeafe  ;  but 
i ft  for  the  fame  reafon,  it  flow  from  the  caufe  of  the 
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diftemper,  it  is  called  a  fymptom  of  the  caufe ;  but  when 
it  proceeds  from  fome  other  fymptom,  as  from  a  caufe, 
it  is  called  a  fymptom  of  a  fymptom.  But  that  which 
happens  upon  a  difeafe  from  a  different  origin,  from 
that  which  preceded,  or  firff  appeared,  may  rather  be 
called  an  acceffory  difeafe,  which  joined  with  the  for¬ 
mer,  makes  a  complication  of  diftempers. 

From  whence  it  appears,  that  thefe  fymptoms  which, 
at  hr  ft,  only  proceeded  from  the  diftemperj  as  their 
caufe,  again  become  diftcmpers  themfelves,  in  number, 
variety,  and  effecft  very  different,  yet  commodioufly 
applied  by  the  ancients  to  perverted  adions,  the  faults 
of  things  retained,  and  excrements,  and  the  altered  qua¬ 
lities  of  the  body. 

The  firff  clafs  of  thefe  is  digefted,  according  to  the 
feries,  or  order  of  the  actions  diminifhed,  abolifhed,  in* 
creafed  or  depraved  >  whence  they  firff  begin  with  the 
fymptoms  of  the  appetite  to  meat  or  drink  :  And  thus 
the  firff  degree  is,  that  of  appetite  diminifhed  ;  the  next 
appetite  loft  ;  thirdly,  a  Naufea,  or  an  abhorrence  of 
food  ;  fourthly,  an  increafe  of  it  above  what  is  natural ; 
fifthly,  a  Pica ,  or  infatiable  appetite,  for  what  may  be 
digefted,  or  is  not  fit  to  eat. 

The  caufes  of  thefe  fymptoms  are  commonly  phlegm, 
which  is  vifcid  and  hard,  want  of  bile,  or  the  faline 
humor,  a  relaxed  ffate  of  the  fibres,  or  a  palfy,  filth 
colle&ed  from  any  putrid  fubftance,  a  watry  difpofiti- 
on  of  the  blood,  fatnefs,  oridlenefs,  acrid,  acid,  faline, 
choleric,  or  black  bilious  humors  laid  down  in  the 
ftomach  and  guts,  worms,  the  ftrength  of  the  fibres, 
or  continual  motion  ;  a  fharp  humor  being  predomi¬ 
nant,  and  not  to  be  appeafed  without  continual  fwal- 
lowing  of  food,  the  courfe  of  the  blood  changed,  a  de¬ 
praved  imagination,  efpecially  in  women  with  child. 
An  unfatisfied  defire  of  drink,  and  an  extravagant  thirff, 
ufes  to  arife  from  too  much  drynefs,  or  the  thicknefs 
of  the  humors  being  too  great  to  pafs  through  the  fa- 
lival  veffels  j  from  too  much  heat,  or  an  acrid,  mum- 
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tic,  or  ammoniac,  alkaline,  aromatic,  or  oyly,  burnt  fait, 
or  from  poifons 

Chewing  is  hurt,  by  the  faults  of  the  mouth,  tongue, 
teeth,  jaws,  faliva,  ormufcles,  which  may  be  occasioned 
by  wounds,  inflammations,  palfies,  fpafms,  or  drynefs. 
Swallowing  is  alfo  prejudiced  by  the  faults  of  the  mouth, 
tongue, palat,  efpecially  that  part  which  is  pendulous, alfo  by 
the  tonfiis,  uvula,  larynx,  pharynx,  efophagus  or  gullet, 
and  the  upper  mouth  of  the  ftomach ;  and  this  may  hap¬ 
pen  by  wounds,  inflammation,  pain,  tumors,  fpafms, 
palfies,  or  drynefs,  cartilaginoufnefs,  or  by  a  diflo cation 
of  the  parts  of  the  larynx,  or  the  Vertebra  of  the  neck ; 
or  laftly,  for  want  of  mucus  to  render  the  parts  flip- 
pery. 

The  fir  ft  fpecies  of  the  action  of  the  ftomach  hurt, 
are  ^4^,  or  want  of  digeftion,  ,  or  difficulty 

of  digeftion,  which  is  a  greater  degree  of  in- 

digeftion  ;  and  a which  is  a  corruption  of  the 
food  in  the  ftomach,  occationing  nidorous,  or  acid  belch- 
ings  ;  when  thefe  happen,  the  caufes  are  much  like 
thofe  of  a  lofs  of  appetite,  together  with  a  great  defi- 
ciencyand  una&ivenefs  of  the  faliva  from  the  mouth,  and 
in  the  ftomach,  the  languid  motion  of  the  organs  of 
refpiration,  filth  in  the  ftomach,  or  worms  ,*  quick  di¬ 
geftion,  if  good,  is  feldom  a  diftemper,  but  if  too  great, 
the  caufe  appears  from  that  of  too  craving  an  appetite. 

The  faults,  in  the  expulfion  of  the  contents  of  the 
ftomach,  are  the  hick  up,  loathing,  vomiting,  Cholera 
morbus ,  and  belching.  The  firft  of  which,  as  it  feems 
to  be  a  convulfion  of  the  efophagus,  drawing  the 
ftomach,  and  the  diaphragm  upwards,  whilft,  at  the 
fame  time,  the  latter  is  fuddenly  and  violently  twitched 
downwards,  the  caufe  of  it  is  reckoned  to  be  the  quick 
fwallowing  of  too  much  food,  or  the  quantity  of  what 
is  contained  in  the  ftomach,  acrimony  remaining  therein, 
inflammation  of  the  gullet,  ftomach,  or  diaphragm, 
convulsions  from  too  great  evacuation,  or  the  excefs  of 
vomiting,  and  from  ftrong  poyfons. 


Loathing 
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Loathing  and  vomiting  feem  to  be  two  retrograde, 
fpafmodic,  or  convulfive  motions  of  the  mufcular  fi¬ 
bres  of  the  gullet,  flomach  and  guts ;  and  alfo  ftrong 
convulsions  of  the  mufcles  of  the  abdomen,  and  the 
diaphragm  ;  when  they  are  moderate,  caufe  a  heav¬ 
ing  or  loathing,  but  when  more  violent,  a  vomiting. 
And  thefe  proceed  from  too  great  a  quantity  or  an 
acrimony  of  the  contents  of  the  flomach;  alfo  from 
poyfons,  the  brain  hurt  by  wounds,  contufion,  com- 
preffion,  or  inflammation;  like  wife  from  an  inflamma¬ 
tion  of  the  diaphragm,  flomach,  inteftins,  fpleen,  liver, 
kidneys,  pancreas,  and  mefentery ;  again,  from  an  irrita¬ 
tion  and  tickling  of  the  palat  >  or  a  troublefome  and 
difturbed  motion  of  the  Spirits  by  unufual  to  flings  in 
a  coach,  fhip,  &c.  or  by  the  idea  of  Something  that 
hath  often  caufed  naufea,  or  vomiting. 

But  the  violent  expulfion  of  choler  upwards  and 
and  downwards  from  the  flomach  and  inteftins  is  called 
Cholera  Morbus ;  and  is  a  convulfion  of  the  flomach, 
which  occafions  vomiting,  and  alfo  a  ftrong  convulfion 
of  the  guts  downwards ;  and  fo  the  caufes  are  the  fame, 
but  commonly  more  violent,  and  chiefly  comes  upon 
eating  of  fruir,  and  heat  of  the  feafon  in  the  month 
of  Auguft. 

Belching  is  an  explofive  eruption  of  elaftic  matter, 
comprefled  by  the  convulfive  contraction  of  the  fibres 
of  the  gullet,  flomach  and  guts,  which  ceafes  as 
Soon  as  thofe  are  free  ;  this  proceeds  from  crudities, 
putrefa&ion,  acid  humors,  fruit,  new  wine,  fermenting 
liquors,  poyfon,  convulfive  diftempers,  or  a  great  deal 
of  acrimony. 

The  expulfive  faculty  of  the  inteftins  and  flomach, 
is  alfo  hurt  in  a  lientery,  which  is  a  quick  expulfion 
of  the  food  by  ftool,  and  whatever  is  contained  in  the 
flomach,  without  being  altered  bv  digeflion,  the  caufe 
of  which  is  the  uriadHvenefs  of  trie  humors,  as  in  want 
of  appetite  and  digeflion,  the  flomach  and  inteftins  being 
very  much  relaxed ;  yet  refpiration  is  ftrong  enough. 
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If  chyle  be  difcharged  along  with  the  excrements  it 
is  called  the  celiac  afte&ion,  the  caufe  of  which  is  the 
ftomach  being  ftrong  enough,  and  the  humors  that  flow 
from  it,  whifft  the  inteftins  are  too  much  relaxed,  or 
the  mouths  of  the  la&eal  veffels  are,  by  fome  means  or 
other,  obftrucfted. 

A  diarrhea  is  a  continual  or  frequent  and  plentiful 
difcharge  of  thin  excrements  by  ftool,  proceeding  from 
meat  and  drink,  or  a  plentiful  quantity  of  other  liquors, 
laid  down,  fome  way  or  other,  in  the  guts.  The  caufe 
is  a  fharp  humor  twinging  the  inteftins,  and  prefling 
out  fluids  from  the  hepatic,  pancreatic,  mefenteric  and 
and  inteftinal  veflels,  the  mouths  of  the  mefenteric  veins 
and  la<fteals  being  obftrucled,  the  fibres  of  the  inteftins 
very  much  relaxed,  and  the  excretions,  by  that  means* 
hindered. 

A  dy fernery  is  a  diarrhea  attended  with  confiderable 
pain,  the  matter  being  the  fame  with  that  of  a  diarrhea, 
but  fbarper ;  to  which  are  added  choler,  ferum,  blood, 
the  mucus,  or  flime  of  the  inteftins,  matter,  fanies,  black 
choler,  fmall  pieces  of  fibres,  caruncles  and  membranes. 
So  that  it  hath  the  fame  caufe,  only  more  violent, 
which  is  often  the  acrimony  of  fome  humors,  an  in¬ 
flammation,  an  ulcer,  a  gangrene  of  the  inteftins,  or 
parts  thereof,  that  lay  down  and  difcharge  their  filth 
herein. 

The  iliac  paffion,  is  a  violent  difcharge,  by  the  mouth, 
of  thofe  things  which  are  taken  as  aliment,  or  medicines, 
or  chyle,  choler,  ferum  of  the  ftomach,  pancreas  or  in¬ 
teftins,  black  choler,  flime,  matter,  ichor,  excrements 
out  of  the  inteftins,  and  gly  fters  themfelves.  The  proxi¬ 
mate  caufe  of  this  fymptom  always  feems  to  be  the  in¬ 
verted  motion  of  the  fibres  of  the  inteftins,  ftomach 
and  gullet,  a  violent  provocation  to  vomit,  being  added 
as  an  acceffory  caufe,  but  the  more  remote  caufe  is  in¬ 
flammation,  a  rolling  of  the  guts,  an  apofthume,  fchir- 
rus,  a  cancer,  hard  excrements,  the  ftone,  a  rupture, 
or  convulfions  of  the  inteftins ;  from  whence  the  re¬ 
tention 


tendon  of  hard  excrements)  is  underflood  in  its  origin, 
caufe,  nature  and  effebts. 

If  the  generation  and  reparation,  or  excretion  of  cholet 
into  the  inteftins  be  hurt,  the  fymptoms  that  follow- 
are,  the  jaundice,  a  choleric  indifpofition,  ftones  and 
tumor  of  the  liver,  obftru&ions,  which  occafion  white,, 
hard,  dry  excrements;  a  lofs  of  appetite,  and  indigeftion 
of  food,  an  imperfedt  mixture  of  what  is  taken  into  the 
ftomach,  a  tympany,  or  dropfy.  The  caufe  common¬ 
ly  is  an  inflammation  of  the  liver,  with  drynefs  and 
obftrubtion,  a  thicknefs  of  its  humors,  and  of  the  vif- 
cera  of  the  abdomen. 

If  the  iympha  of  the  pancreas,  liver  or  guts  is  dama¬ 
ged,  or  hurt,  either  in  its  preparation  or  motion,  the 
like  fymptoms  appear,  and  proceed  from  the  like 
caufes. 

The  change  of  the  blood  in  the  heart  is  its  recep¬ 
tion,  flay  and  expulfion,  which,  if  they  are  too  quick, 
as  to  motion,  occaiion  hot,  ftrong,  burning  fevers  ; 
but  if  the  flay  there  be  longer,  and  the  expulfion 
weaker,  then  the  ftrength  languiflies,  and  Polypus's  breed, 
or  phlegm  ;  the  blood  is  cold,  and  occafionsdropfies,  and 
a  great  many  fuch  like  diflempers* 

When  the  addon  of  the  lungs  is  hurt,  as  well  that 
of  refpiranon,  as  that  of  tranfmitring  the  blood,  it  con- 
fifts,  firft,  in  the  increafe  or  decreafe  of  its  efficacy  up¬ 
on  the  blood;  from  the  firft,  arifes  a  hot  difpofition  ; 
from  the  lair,  an  impediment  in  perfeding  fanguification 
and  nutrition,  from  whence  proceed  a  cachexy,  an  atro¬ 
phy,  phthifis,  and  a  great  many  more  bad  diflempers. 
The  caufe  of  that  action,  bein^  hurt,  occafions  a  fault 
in  a  great  many  organs,  which  ferve  to  the  adion,  of 
refpiration. 

The  principal  fymptoms  of  the  fecretion  of  urine  be¬ 
ing  hurt  are,  firft,  an  Ifchuria ,  or  a  total  retention  of  u- 
rine,  without  any  reparation*  The  primary  caufes  of 
which  are  a  Plethora ,  an  inflammation  of  the  kidneys, 
ureters#  or  bladder,  or  its  neck)  or  of  the  Urethra ;  al- 

fo 


lb  a  fpafmus,  or  violent  contradion  of  thofe  parts  ;  a 
preffure,  or  an  obftrudion  by  a  done,  phlegm,  or  mat¬ 
ter,  or  by  caruncles,  apofthumation,  or  tumors. 

The  fecond  is  Dyfuria,  that  cafe,  when  water  is  made 
with  a  great  deal  of  trouble  and  difficulty,  or  pain;  of 
which  fpecies  is  that  we  call  the  ftrangury,  where  the 
water  is  made  drop  by  drop,  with  a  fenfe  of  burning 
heat.  The  caufe  of  both  is  manifold,  as  firft,  the  a- 
crimony  of  new  fermented  beer,  or  wine,  or  the  dreggs 
of  either ;  alfo  acid  acrimony,  fait  things,  and  thofe  that 
are  alkalious,  oyly,  aromatic,  choleric,  and  fuch  like  hu¬ 
mors;  likewife  the  excoriation  of  the  parts  of  the  blad¬ 
der,  or  Vrethra ,  by  inflammation,  or  an  ulcer,  by  the 
fretting  of  the  ftone,  the  affumption  of  burning  hot  in- 
feds  ;  alfo  the  paffage  being  flopped  by  a  done,  or  tu¬ 
mor  in  the  neck  of  the  bladder,  or  in  the  Vrethra . 

It  is  called  Incontinentia  Vrina,  when  it  flows  out 
without  the  confent  of  the  will,  or  the  force  of  refpi- 
ration ;  it  is  occalioned  mod  commonly  by  the  fibres 
of  the  fphinder  ;mufcle  of  the  bladder  being  relaxed, 
dilated,  or  feparated  by  cutting,  confumed  by  fuppura- 
tion,  or  putrefied  by  a  gangrene. 

The  Diabetes  is  when  the  perfon  makes  chylous  or 
milky  water  often,  and  in  great  quantities.  The  caufe 
of  it  is  reckoned  to  be  too  great  a  relaxation  of  the 
ends  of  the  arteries  in  the  kidneys,  as  well  as  the  emif- 
fary  veffels  that  pafs  to  the  Pelvis ;  the  humors  being  alfo 
much  diluted,  which  are  both  occafioned,  and  produced 
by  v/atry  fluids. 

The  vital  adion,  being  hurt,  refpeds  the  pulfation  of 
the  heart  as  a  fymptom,  or  the  adion  of  refpiration,  or 
both  together ;  fo  that,  firft,  the  palpitation  of  the  heart 
is  to  be  taken  notice  of,  which  is  its  violent  con- 
tradion,  together  with  the  great  refi fiance  of  the  blood 
driven  out  of  the  heart.  The  caufe  of  it,  for  the  mod 
part,  is  the  violent  and  inordinate  force  of  the  vital  fpi- 
rits  driven  into  the  fibres  of  the  heart,  as  in  violent  palfions 
of  the  mind,  hidden  fear,  the  hyderic  paifion ;  in  fud- 
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fuddcn  and  violent  motion,  fudden  waking,  and  fome* 
times  the  fibres  of  the  heart  are  ftimulated,  by  a  cor- 
rofive*  fliarp  matter,  as  in  a  cacochymia,  or  ill  difpofi- 
tion  of  the  blood,  put  in  agitation*  or  by  an  inflammatiori 
of  the  heart.  Pericardium ;  or  thefe  being  diftempered  by 
a  ftorie,  worms,  hairs,  or  an  aneurifm,  or  by  thick  bloody 
a  polypus,  or  too  great  a  quantity  of  blood ;  laftly*  by 
arteries  grown  cartilaginous*  or  bony,  or  obftru&ed  at 
their  extremities* 

An  intermitting  pulfe  happens  either  thro’  default  of 
the  fpirits  from  the  Cerebellum  not  flowing  regularly 
into  the  heart,  or  of  the  veflels  that  fend  blood  and  hu« 
mors ;  or  laftly,  when  the  humor  is  vitiated*  which 
flows  thro’  the  veffels ,*  then  the  caufes  of  this  fymptom 
are  different,  as  convulfions,  a  polypus*  a  phlegmatic 
ill  habit  of  body,  an  inflammation  of  the  arteries,  lungSi 
or  heart*  a  deficiency  of  blood,  bony  arteries,  or  cartn 
laginous*  an  aneurifm*  or  {topped  by  a  {tone  *  or  the 
heart  being  ill  affe<5ted  different  ways* 

A  ftiort  thick  pulfe  depends  on  a  quicker  fy  {folic  coll*' 
tra&ion  of  the  heart,  and  this,  on  a  more  frequent  iri-^ 
flux  of  the  fpirits  from  the  Cerebellum ,  and  a  more  dif¬ 
ficult  progrefs  of  the  liquor  to  be  expelled,  which  is 
occafioned  by  fliarp  humors*  or  obftrutftions. 

The  diminution  of  the  pulfe,  or  its  total  celfation*  is 
called  as;  TToOupl-itZ,  when  fo  deficient,  that  the  ftrength  be^ 
ing  wholly  weakened  can  fcarce  fuftain  the  body;  or 
when  this  weaknefs  is  fo  much  increafed*  that  the  natu^ 
ral  heat  begins  to  decay*  it  is  termed  ;  but 

<rv/x.ox!/,  when  the  heart  is  fo  deficient*  that  heat*  moti¬ 
on  and  fenfe  are  almoft  loft,  and  cold  fweats  enfue ;  when 
all  thofe  being  fenfibly  abolifh’d,  or  as  to  perception^ 
the  perfon  feems  altogether  dead,  his  called  oiGrCpvf'A 
The  caufe  of  thefe  fymptoms  are  various,  and  appear  ill 
different  degrees*  like  thofe  which  ftiew  themfelves  in  ant 
intermitting  pulfe ;  as  the  ideas  of  fomething  horrid  and 
terrible,  being  with  child,  paflions  of  the  mind,  con- 
yulfions,  fome  kind  of  evacuations,  efpeeially  large  dife 
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charges  of  blood  in  wounded  perfons,  in  the  time  of 
birth  or  mi  (carriage*  and  in  cancerous  bodies. 

The  fymptoms  that  attend  a  faulty  refpiration  are* 
firft,  OiTTVOU-  ,  when  breathing  wholly  ceafes,  and  hath 
the  fame  caufes  as  the  pulfe  diminifhed,  juft  now  men¬ 
tioned  ;  to  which  alfo  a  vinous  air  concurs,  venomous* 
cauftic,  acid,  or  auftere  vapors  and  exhalations,  the 
palfy,  or  convulfions  of  the  organs  ferving  to  refpira¬ 
tion,  or  other  di ftempers  which  deftroy  tne  fun&ions, 
or  ad  ions  of  thefe  parts. 

Dyjpnoea,  if  when  refpiration  is  performed  with  uneafi- 
nefs,  pain  and  fatigue,  and  is  produced  by  the  fame 
caufes  as  the  former,  but  (lighter ;  to  which  alfo  the 
ill  conformation  of  the  breaft  will  contribute. 

An  afthma,  is  a  frequent,  troublefome,  wheezing  re¬ 
fpiration,  rifing  commonly  from  ftronger  caufes  than 
a  Dyfpncea ;  but  chiefly  from  the  convulfive  contradion 
of  the  mufcular  fibres  in  the  lungs. 

An  Orthopnoea ,  is  a  troublefome  and  difficult  breath¬ 
ing  with  fnorting,  and  can  only  be  performed  when 
the  neck  and  breaft  are  placed  right  upwards  ;  the 
caufes  are  the  fame  as  before,  but  come  and  return  vari- 
oufly. 

A  fuffocating  catarrh,  fuddenly  terminates  in  an  AJp» 
noea,  breath  being  totally  flopp’d,  and  hath  the  like  cau¬ 
fes  as  an  Orthopncea ;  to  which  we  may  add,  the  fre¬ 
quent  difeharge  of  thin  humors  into  the  jaws  and  lungs, 
and  the  great  fault  of  the  nerves,  as  in  hyfteric  cafes ; 
it  may  be  alfo  occafioned  by  a  polypus  in  the  heart,  fud- 
denly  thru  ft  into  the  lungs. 

But  all  thefe  fym proms  are  commonly  produced  by 
very  remarkable  caufes,  which  appear  in  dead  bodies  o- 
pened,  or  the  difeharge  of  the  matter;  as  firft,  a  ful- 
nefs  of  the  thorax,  by  extravafated  lympha,  matter, 
or  blood ;  alfo  an  inflammation  of  the  larynx,  the  Jwind- 
pipe,  or  its  fmaller  dudls,  or  of  the  lungs,  Pleura,  me- 
diaflinum ,  diaphragma,  pericardium ,  or  the  mufcles  ferving 
to  refpiration,  and  thofe  of  the  abdomen;  alfo  matter 

*  ‘  l.  “  of 
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of  different  kinds,  as  polypous,  phlegmy,  chalky,  ftony? 
or  purulent ;  and  likewife  tumors  about  the  larynx,  in 
the  lungs,  or  thorax,  which  become  inflammatory,  flip- 
purate,  grow  fchirrous,  or  cancerous,  or  have  a  broad 
adhefion  of  the  lungs  to  the  Pleura . 

But  befides  the  caufes  hitherto  enumerated,  we  may 
obferve,  that  the  infide  of  the  lungs,  which  convey 
air  backwards  or  forwards  are  conftantly  (applied  with  a 
moifture  to  keep  them  from  drying,  that  cannot  be 
difcharged,  but  as  it  is  imbibed  into  the  pores  of  the 
air,  and  carried  out  of  the  lungs  that  way ;  but  if,  in- 
head  of  the  juft  quantity,  too  much  be  feparated  in 
thofe  parts,  and  more  than  the  air  can  imbibe,  or  drive 
out  when  ratified,  then  the  fuperfluous  quantity  muft 
needs  clogg  the  canals  of  the  lungs,  and  create  an  unea- 
finefs  in  the  parts,  and  hurt,  or  obftrud,  the  free  pafl 
fage  of  the  air ;  which,  as  it  happens  in  greater,  or  lefs 
degrees,  will  occafion  many  ill  fymptoms,  and  moft  of 
thofe  juft  now  mentioned. 

The  fymptoms  of  the  fight  damaged,  are  very  nu¬ 
merous,  but  diftinguifhed  by  reckoning  up  their 
caufes,  according  to  the  different  places  where  they 
happen :  and  firft,  the  parts  containing  the  ball  of  the 
eye,  or  its  bulbous  part  may  be  hurt,  by  preffure,  pro- 
trufion,  being  thruft  out,  or  corroded,  by  inflamma¬ 
tory,  or  fchirrous  tumors,  apoftems,  cancers,  exoftofes, 
or,  caries  of  the  bones  forming  the  orbit  of  the  eye ; 
by  which  means  the  figure,  humors,  fpace,  axis  of  vi- 
fion,  and  the  collection  of  the  rays,  in  a  due  place,  may 
be  depraved. 

The  eye-lids  alfo  being  inflamed,  fuppurated,  or  fwel- 
led,  growing  together,  or  rough,  difturb  the  fight,  for 
feveral  reafons,  efpecially  when  the  glands  are  diforder  sd ; 
for  the  whole  eye  prefently  grows  dirty  and  dull,  and 
fo  preverts  the  humors. 

Tears  alfo  abounding  in  quantity,  or  becoming  too 
fharp,  or  thick,  flowing  to  the  borders  of  each  eye-lid, 
and  running  down  upon  the  cheeks,  occafion  a  very 
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troublefome  wetnefs,  and  produce  inflammations,  corro¬ 
sions,  dimnefs  of  fight,  and  FifttiU  Lachrymales,  the  la¬ 
chrymal  gland  being  too  much  relaxed ;  or  thefe  incon¬ 
veniences  may  alfo  be  promoted  by  too  much  motion, 
and  the  acrimony  of  the  lachrymal  humor,  or  by  the  ill 
figure  of  the  eye- lids,  efpecially  that  part  called  Tarfus 
palpebra,  or  by  the  ill  habit  of  the  angular  caruncle,  or  the 
bad  and  various  difpofition  of  the  mouths  of  the  eye-lids, 
which  abforb  and  drink  up  the  tears,  and  of  the  pipes 
which  carry  them  into  the  lachrymal  juice,  and  accord¬ 
ing  as  it  varies  from  its  natural  temper ;  alfo  the  canal 
leading  to  the  nofe,  or  the  membrane  which  covers  the 
inflde  of  the  nofe  being  difordered,  and  hindering  the 
difeharge  of  that  humor  into  the  cavity  of  the  nof- 
trils;  all  concur  to  produce  the  before-mentioned  fymp- 
toms. 

But  vifion  is  depraved,  hindered,  ordeftroy’d,  when 
the  Tunica  Cornea  and  adnata-,  are  hurt  by  obfeurity, 
growing  white,  thick,  or  edematous,  or  become  afFe<5ted 
with  inflammation,  a  hardnefs  like  a  nail,  a  flefhy  fub- 
ftance,  a  pearl,  covered  with  a  cartilaginous  body,  ci¬ 
catrix,  or  white  film,  which  may  proceed  from  various 
caufes. 

Alfo  when  the  aqueous  humor  is  deficient,  the  eye 
waftes,  and  the  Cornea  is  wrinkled ;  if  it  be  too  much 
in  quantity,  the  eye  grows  monflrous  and  large,  and 
what  is  called  Oculus  Elephantinus ;  if  it  Magnates  and 
is  not  renewed,  it  putrefies  and  deftroys  the  whole  fa¬ 
bric  of  the  eye ;  if  it  acquires  a  color,  it  thickens  into  a 
fiime  or  phlegm,  and  occafions  luffufions  and  cataradfo, 
of  a  different  color  from  the  eye.  Thefe  accidents 
commonly  happen  betwixt  the  infide  of  the  Vvea,  and 
the  cryftalline  humor,  and  are  occafioned  by  inflamma- 
mation,  and  an  ill  habit  of  body,  or  the  imprudent  ap¬ 
plication  of  coagulating  remedies. 

If  the  Vvea  be  inflamed,  it  occafions  a  very  painful 
Opthalmia,  which  foon  grows  dangerous  to  the  fight ; 
if  it  Suppurate,  the  fight  is  loft ;  if  immoveable  and  con- 
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contraded,  it  occaftons  an  Y.fJbi  -’X/\6)‘7? li  5  fo  that  the  per- 
fon  can  only  difcern  by  day ;  which  happens  alfo  when 
a  (mail  cataract  is  thinner  at  the  edges,  and  thicker  in 
the  middle;  if  it  be  immoveable,  and  very  open,  it  oc¬ 
casions  a  >VK7  O&Xw. r'l!  3  Or  a  difpofition  only  to  fee  by  night, 
or  in  the  evening. 

When  the  crystalline  humor  is  dark,  inflamed,  fup- 
purated,  hydropical,  corrupted,  or  wafted,  it  produces 
a  diftemper  called  Glaucoma ,  from  the  color  of  the  hu¬ 
mor,  acatarad  and  darknefs  of  fight.  But  if  tfll  figure, 
bulk,  thicknefs,  or  thinnefs  be  altered,  it  produces  a  great 
variety  of  accidents.  If  the  figure  be  too  Spherical,  and 
preffes  out  forwards,  and  the  pupil  be  frriall,  with  a  great 
many  other  circumftances,  not  yet  exadly  obferved  in 
the  length  of  the  eye,  and  in  the  cryftalline  humor,  and 
its  fituation,  it  occafions  a  */,y»/Ta,  or  purblindnefs  in 
various  degrees ;  but  if  it  be  fmooth  and  plainer,  accord¬ 
ing  to  the  different  difpofitions  of  the  humor,  and  its 
fituation,  it  produces  r/3^*,  or  fight  that  is  beft  at 
a  diftance. 

The  vitreous  humor  being  fubjed  to  the  like  defeds, 
or  accidents,  affords  the  like  Phenomena, 

The  variety  of  the  veffels  in  the  Retina ,  make  it  liable 
to  abundance  of  accidents,  as  a  dropfy.  Oedema ,  phlyc- 
tana>  inflammation  and  compreftion  ;  and  the  optic  nerves 
and  membranes,  that  involve  or  encompafs  it,  are  liable 
to  the  fame  diftempers,  as  alfo  a  tumor,  Steatoma ,  ab- 
fcefs,  watry  eruptions,  ftones,  inflammation,  conftimp- 
tion,  corrofion,  corruption,  obftrudion,  which  fo  hap¬ 
pen,  fo  as  to  hinder  a  free  communication  betwixt  the  op¬ 
tic  nerves  and  their  origin  in  the  medullary  part  of  the 
brain,  or  quite  abolifh  it ;  all  thefe  will  varioufty  re- 
prefent  images  of  flakes,  fparks,  or  darknefs;  which  is 
called  Gmta  ferena 

Alfo  a  contradion3  or  palfy  of  the  mufcles  of  the 
eye,  wounds,  ulcers,  inflammation,  or  preffure,  may 
occafion  rye-looks,  fquinting,  orgogling,  and  many  o- 
ther  depravations  of  the  fight. 
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The  membrane  called  Choroeides ,  Rtijfchmnay  and  the 
Vvea9  being  plentifully  fupplied  with  blood-vcffels,  are 
fubjed:  to  inflammation  and  fuppuration,  and  may  oc- 
caflon  a  glimmering  called  U/i  Q7TVC '  $  and  from  different  di- 
Aempers  happening  in  various  parts  of  the  eyes,  a  great 
variety  of  accidents  may  be  produced,  as  falfe  fight, 
confufion,  dulnefs  and  blindnefs. 

The  chief  fytnptoms,  that  happen  in  hearing,  are,  its 
increafe,  decreafe,  lofs,  or  depravation. 

In  the  acuteff  diflemper  of  the  brain,  nerves  and  mem¬ 
branes,  thefe  being  too  much  ftretched,  there  often  hap¬ 
pens  a  very  brisk  fliarpnefs  of  hearing  affeding  the  brain 
very  ftrongly  with  the  leaft  found,  which  fometimes 
occaflons  convulfive  motions. 

Thicknefs  of  hearing,  or  Gravis  duditus  happens  when 
the  perception  of  the  found  is  lefs  than  it  ought  to  be  in 
health,  which  rifes  from  a  great  many,  and  very  different 
caufes,  moft  commodioufly  to  be  reduced,  according 
to  the  variety  of  the  places  affedrd  ;  as  the  external  ear 
may  be  too  plain,  or  taken  away ;  the  auditory  paffagc 
may  be  too  ftreight,  or  narrow,  obftrud:ed  with  fome 
tumor,  infeds,  matter,  dirt,  or  wax  too  much  hardened;  or 
if  the  membrane  of  the  Jjmpamm  contributes  to  hearing, 
that  may  be  hurt  by  being  too  loofe,  dry,  or  callous, 
or  may  be  made  too  thick,  a  fpongy,  fungous  crufl  flick¬ 
ing  to  it;  the  fhelMike  cavity  within  may  be  filled  with 
a  thin  ichor y  matter,  or  phlegm  ;  with  tumors  of  the 
membrane  that  enclofes  it  on  every  fide,  or  with  duft 
falling  into  it  when  the  membrane  is  broke,  or  when  the 
Eufiachian  dud:  is  partly,  or  wholly  obftruded  ;  or  elfe 
when  the  bones  are  feparated  from  their  union,  and  of¬ 
ten  thruft  out  of  the  meatus  or  cavity,  the  membrane 
that  tied  them  together  being  fuppurated,  as  it  often 
happens  after  exceflive  pains  of  the  inward  parts  of 
the  ear,  or  for  want  of  thefe  bones,  when  the  parts  are 
ill  formed ;  it  is  alfo  often  occafloned  by  a  drynefs,  re¬ 
laxation,  or  too  much  thicknefs,  ora  fuperfluity  of  rnoif- 
ture,  top  much  tenfion,  the  membrane  being  too  much 
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ftretched,  corrupted,  corroded,  or  hardened  ;  and  this 
membrane  is  called  the  membrane  of  the  round,  or  o- 
val  perforation ;  it  may  alfo  be  carded  by  the  various 
faults  of  the  Vefiibulum ,  labyrinth,  or  the  cavity  of  the 
Cochlea ,  or  the  Meatus  of  the  Os  petrofum  being  inflamed, 
obftruded,  or  become  paralytic,  and  by  fuch  things  as 
flow  from  thefe,  as  their  caufes  ;  as  alfo  by  their  ill 
ftrudure,  that  renders  them  unfit  to  ad  in  conveying 
the  fenfe  of  hearing;  laftly,  it  may  be  occafioned  by 
any  thing  that  is  an  impediment,  or  hindrance  to  the 
foit  auditory  nerve  from  its  entrance  into  the  Os  petrofum , 
even  to  the  Medulla  oblongata ,  or  from  thence  to  its 
origin  in  the  medullary  part  of  the  brain,  as  by  inflam¬ 
mations,  tumors,  exoftofes,  or  the  adion  of  the  brain 
being  hurt,  and  numberlefs  other  adions  ;  from  whence 
appears  the  difficulty  of  performing  cures  in  this  cafe. 

The  hearing  may  alfo  be  depraved  thro’  default  of 
the  external  air  being  very  moift  and  cloudy,  or  the  in¬ 
ternal  air  not  being  able  to  pafs  freely  in,  or  go  out. 
And  here  the  diftempers  of  thofe  fmall  arteries  frequently 
arife,  they  being  difperfed  every  where  through  the 
membranes  of  the  whole  organ  of  hearing  ;  which  eafi- 
ly  ftiews  us  the  reafon  of  tinkling,  or  a  rumbling  noife, 
a  reverberatory  found  or  whifpering. 

If  all  thefe  diforders  mentioned  grow,  increafe,  and 
continue  long,  they  produce  a  perfed  deafnefs,  and  ig¬ 
norance,  or  forgetfulnefs  of  fpeech  ;  the  caufe  of  which 
is  often  the  growing  together  of  Euftachm  s  tube,  the 
jaws  being  corroded  by  the  venereal  diftemper,  when 
the  raw  edges  thereof  adhere  and  unite. 

The  fenfe  of  fuelling  is  either  dim  ini  ill ed  or  loft,  firft , 
by  the  defedor  folidity  of  the  four  fpongy  bones,  or  the 
cavities  in  the  Osfrontis ,  the  upper  jaw,  and  the  Os  Cuneifor¬ 
ms;  fecondly ,  by  thedrynefs,  or  too  much  moifture  of 
the  olfadory  membrane,  or  its  inflammation,  fuppura- 
tion,  or  gangrene ;  thirdly ,  When  the  olfadory  nerves 
are  compreffed  by  any  kind  of  tumors  in  this  part,  ex- 
oftofes,  or  a  Polypus ;  fourthly ,  by  faults  in  the  brain,  ,  at 
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the  origin  of  the  nerves,  as  was  {aid  of  all  the  fenfes  $  it  is 
alfo  depraved  by  the  fetidnefs  of  any  matter  lodged  in  the 
cavernous  cells,  and  continually  affeding  the  fenfory  with 
their  exhalations* 

The  taft  is  diminifh’d,  deftroy’d,  or  deprav’d ;  it  is  ei¬ 
ther  diminifhed  or  loft,  when  the  nervous  Papilla  in  the 
the  tongue  are  covered  with  a  cruft,  dirt,  flime,  pimples* 
fmall  skins,  puftles,  or  warts ;  aifo  by  inflammation,  dry^ 
ing,  pr  by  the  nerves  of  the  fifth  and  ninth  pair  being 
hurt.  It  is  depraved  thro'  fault  of  the  moft  predominant 
hutnor,  which  commonly  is  in  the  faliva  difcharged  into 
the  mouth,  which  being  depraved  occafions  a  choleric,  air 
kalious,  acid,  faline,  eruginous,  oyly,  fweet,  or  rotten 
f:aft,  as  if  the  food  taken  into  the  mouth  had  thofe  qualities? 

The  touch  my  be  hurt,  by  a  numbnefs  that  fcarce  per¬ 
ceives,  or  but  very  dully,  as  if  fomething  was  interpofed 
betwixt  the  part  and  the  objed,  which  may  be  caufed  by 
the  coldnefs  of  the  organ  or  nerve,  orfome  diforder  in  the 
brain;  or  elfe  by  the  interpolation  of  fomething  betwixt  the 
objed  and  the  fenfory.  It  may  be  alfo  too  quick  for 
want  of  the  interpolation  of  the  cuticle  to  cover  the 
nerves,  or  by  too  much  extenfion  and  tendernefs  of  the 
inftrument?  When  quite  loft,  it  proceeds  from  any 
£aufe  that  renders  the  brain  or  nerves  unfit  to  perform 
fheir  office,  as  in  an  apoplexy  or  the  palfy. 

Watchfulnefs  and  inability  to  fleep  proceeds,  firfi , 
from  too  great  a  determination  of  the  fpirits  to  the  ori¬ 
gans  of  fenfe ;  fecondly ,  from  their  too  quick  return  to 
the  brain,  the  lower  parts  being  obftruded  by  cold,  or 
fome  other  caufe,  as  in  hypochondriac,  melancholy  and 
mad  perfons,  whofe  lower  parts  are  cold  ;  thirdly ,  from 
any  thing  irritating,  which  twinges  the  organs  of  fenfe, 
efpecially  the  brain  ;  Fourthly ,  by  too  much  motion  of 
the  humors,  the  duds  of  the  brain  being  yet  open  ; 
fifthly?  by  diftempers  in  which  the  before-mentioned  qua¬ 
lities  are  predominant,  as  in  fevers,  a  phrenfy,  melancholy* 
fuppuratiops,  and  the 
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Too  great  difpofition  to  deep,  arifes  from  every  caufe 
which  hinders  the  flux  or  reflux  of  rightly  difpofed  fpirits 
in  a  fufficient  quantity,  from  the  medullary  part  of  the 
brain  through  the  nerves  to  the  organs  of  fenfe,  and  the 
mufcles  ferving  to  voluntary  motion,  and  from  thofe  to 
the  origin  of  the  nerves  in  the  marrov/  of  the  brain ;  and 
this  caufe  is  very  manifold,  but  may  eafily  be  referred 
to  a  Plethora ,  obftru&ions,  effuflon  of  the  humors,  com- 
preflion  of  the  veffels,  inflammation,  fuppuration,  gan¬ 
grene,  flothfulnefs,  a  collapfion  upon  emptinefs,  the  ufe 
of  opium,  narcotics,  fpices,  fermented  fpirits,  applied  too 
much  to  the  noftrils,  or  taken  into  the  body,  hard  or  fat 
meat  flaying  long  in  the  ftomach,  and  eat  too  plentifully* 

A  Coma  vigil ,  or  an  infuperable  propenfity  to  deep, 
with  a  perpetual  waking  from  terrible  dreams,  befides 
the  forementioned  caufes,  proceeds  from  a  violent  fti- 
mulation  and  twinging,  attended  with  a  great  inflam* 
matron.  A  Coma  fommlentum ,  is  a  long  continued  fleep, 
with  a  quick  relapfe  into  it  when  waked;  it  hath  moftly 
the  fame  caufes  with  the  former,  but  more  violent,  and 
to  a  higher  degree.  A  Cams  is  a  profound  deep?  with 
a  fudden  lofs  of  fenfe  and  motion,  an  acute  fever,  and 
a  great  difficulty  in  being  waked  out  of  it.  A  Lethar * 
gj  is  a  profound?  quiet  deep,  attended  with  forgetfulnefs, 
from  a  flow  and  cold  caufe,  but  much  like  the  caufes  be-^ 
fore  mentioned,  and  often  rifes  from  the  concurrence  of  a 
great  many  fuch ;  a-kin  to  which  is  that  called  Cataphora* 

Anaifthefia ,  is  a  total  lofs  of  the  faculty  of  perceiving 
the  a<5Hons  of  fenfible  obje&s  on  the  external  organs  of 
fenfe;  the  feveral  degrees  of  which  are,  fliffnefs  or  numb- 
nefs,  dulnefs  and  confudon ;  the  memory  abolifhed  and 
confufed;  the  judgment  daggering,  loft,  anddifturbed; 
with  raving,  foolifhnefs?  madnefs,  and  a  depraved  ima¬ 
gination  ;  with  all  the  diftempers  that  come  under  thefo 
They  depend  upon  a  great  many  and  different  caufes, 
but  chiefly  thofe  lateft  mentioned  ;  among  which,  age, 
paflions,  fliffnefs  or  laxity,  firmnefs  or  folution  of  the 
folid  parts,  and  the  thicknefs,  acrimony,  and  fluggiflvnefs 
of  the  liquids  may  be  reckoned  the  principal,  An 
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An  apoplexy  is  the  fudden  and  entire  lofs  of  the 
external  fenfes,  as  well  as  internal ;  all  voluntary  motion, 
refpiration,  and  the  pulfe  continuing,  and  being  often 
increafed,  and  the  functions  immediately  depending  on 
the  firft  ftill  remaining.  The  caufe  of  it  is  whatever, 
in  the  brain,  can  hinder  the  flux  of  the  fpirits  from 
thence  through  the  nerves,  which  is  manifold,  and  may 
be  referred  to  any  thing  that  comprefles  the  brain  inter¬ 
nally,  or  externally,  as,  firft ,  fra<flures,  blows,  exoflo- 
fes,  tumors,  compreifions  of  the  skull,  whilfl  tender,  in 
youth  or  childhood  ,*  fecondly ,  bloody,  ferous,  puru¬ 
lent,  phlegmatic,  fanious  humors,  ftagnating  or  extrava- 
fated  in  thofe  places  where  they  may  prefs  upon  or  corrode 
the  brain,  and  its  membranes,  as  betwixt  the  skull  and 
the  Meninges ,  betwixt  thofe  and  the  brain  in  the  ven¬ 
tricles  of  the  brain,  about  the  Medulla  oblongata ,  and  the 
fpinal  marrow.  Thirdly ,  inflammatory,  watry,  ferous, 
purulent,  flimy,  fat,  fchirrous,  or  ftony  tumors  in  thofe 
places,  and  having  the  fame  power  of  comprefling  the 
parts.  Fourthly ,  whatever  hinders  the  flux  of  blood  to 
the  brain,  either  the  veflels  being  wounded,  comprefled, 
or  obftru&ed  by  polypous  excrefcences,  or  otherwife. 
Fifthly ,  the  like  obftru&ing  refiftanee  to  the  return  of 
the  blood  in  the  veins,  Anus’s,  or  ventricles,  which  hin¬ 
drances  proceed  from  a  compreflure  of  the  veins. 

A  palfy,  is  an  incapacity  of  moving  the  relaxed  muf- 
cles,  for  want  of  fpirits  flowing  into  the  fibres  of  them, 
or  arterial  blood  into  its  veflels,  thro’  a  default  in  the 
brain,  nerves,  the  mufcles  themfelves,  or  of  the  arteries. 

A  paraplegy,  is  a  lofs  of  the  motion  of  all  the  muf¬ 
cles  under  the  head,  which  have  nerves  from  the  brain 
and  Cerebellum  pafling  under  the  skull ;  and,  and  there¬ 
fore,  the  fault  is  in  the  fourth  ventricle  of  the  brain, 
or  at  the  beginning  of  the  fpinal  marrow. 

An  hemiplegy,  is  the  fame  kind  of  difeafe,  but  only 
on  one  fide  of  the  whole  body  ;  fo  that  the  fault  is  only 
on  one  fide  of  the  brain,  or  fpinal  marrow.  From  whence 
the  palfy  of  any  part  may  be  eafily  underflood,  and 

why 
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why  there  is  a  paraplegy  in  an  apoplexy,  or  a  ftrong 
hemiplegy ;  alfo  why,  when  an  apoplexy  ceafes,  one 
of  thefe  follows,  and  continues  a  long  time. 

The  epilepfy,  or  falling  ficknefs,  is  a  fudden  and  to* 
tal  lofs  of  external  and  internal  fenfes,  and  of  voluntary 
motion  with  violent  and  reciprocal  convulfions  ;  where 
two  caufes  appear  to  concur  feemingly  oppofite,  part- 
ly  that  of  an  apoplexy,  and  partly  of  a  continual  waking, 
or  Coma  vigil,  a&ing  by  turns,  but  neither  of  them  fo 
firong,  nor  of  fo  long  continuance. 

A  vertigo,  is,  when  obje<5ts  feem  to  turn  round,  with 
a  ftaggering  motion  of  the  limbs  ;  the  caufes  are  the  fame 
as  in  an  apoplexy,  but  gentler. 

A  fpafmus,  or  convulfion,  is  a  violent  and  involun¬ 
tary  contra&ion  of  the  mufcles,  with  a  motion  of  the 
parts  whereto  the  mufcles  are  conne&ed ;  the  reafon  of 
which  is  the  violent  and  continued*  reflux  of  the  ner¬ 
vous  juice  into  the  mufcles;  but  the  caufes  of  this  are 
various,  being  either  in  the  blood,  the  arteries,  the  mem¬ 
branes  of  the  brain,  the  brain  itfelf,  the  nerves,  muf- 
cles,  or  skull. 

Tetams ,  is  a  ftiffnefs  and  involuntary  convulfion  of 
the  mufcles  proper  to  bend  and  extend  the  part  at  the 
fame  time,  which  is  either  univerfal,  of  them  all  toge¬ 
ther  or  particular,  of  any  one  member. 

’E/^sr?c0o7ov©,  is  a  convulfion  of  the  mufcles  which 
bend  the  head,  neck,  thorax,  or  loins  forwards.  O^ri- 
otcv®’,  is  a  convulfion  of  the  mufcles,  which  bend 
the  head,  neck,  or  back,  backwards,  and  is  eafily  dif- 
covered,  becaufe  the  reafon  of  thefe  is  the  fame  as  of 
a  fpafmus,  or  convulfion,  but  more  univerfal,  and  al- 
moft  always  very  fubtile,  lharp,  and  venomous.  From 
whence  it  appears,  why  a  Vertigo ,  or  convulfion,  efpe- 
cially  if  univerfal,  the  falling  ficknefs,  a  refolution  of 
the  parts,  efpecially  if  they  be  great,  ftubborn,  and  pro¬ 
ceed  from  an  internal  caufe^  commonly  end  in  an  apo¬ 
plexy. 
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The  faults  of  the  excrements,  and  of  what  is  retained, 
are  explained  in  the  caufes  of  diftempers  before  mentioned ;  ^ , 
an  account  of  which,  as  to  their  caufes,  may  be  found 
there;  worms,  ftones,  and  the  like  may  bealfohere  enu¬ 
merated. 

That  quality  of  a  body  is  faid  to  be  vitiated,  or  de¬ 
praved,  which  hurts  a  fenfible  difpofition,  but  this 
chiefly  relates  to  fcent  and  color. 

A  pale,  yellow,  green,  livid,  red  or  black  color  of 
the  skin,  cuticle,  of  the  coat  of  the  eye,  called  adnata 
and  Cornea ;  of  the  lips,  mouth,  tongue,  jaws,  and  the 
caruncle  of  the  eye,  depends  on  the  like  bodies  Alining 
thro’  the  tranfparent  ones,  and  as  they  meet  one  another 
in  different  degrees  and  order,  they  are  referred  to  dif¬ 
ferent  caufes,  as  appears  in  an  inflammation,  gangrene, 
fphacelation,  &c.  The  palenefs,  rednefs,  yellownefs, 
brown  or  black  color  of  the  bones,  proceed  from  in¬ 
flammation,  abfceffes,  depraved  marrow, the  lofs  of  the  Pe- 
riofleum ,  a  caries,  or  Spina  Ventofa .  A  fetid  fcent  arifes 
from  a  ftagnation,  eftufion,  corruption  of  the  humors, 
or  their  being  rendered  poyfonous ;  and  alfo  from  any 
caufe  that  too  much  attenuates  the  fairs  and  oils,  and 
renders  them  volatile,  as  fafting,  heat,  exceflive  motion^ 
or  too  great  acrimony  of  what  is  received. 
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CONTAINING 

The  Diagnoftics  and  Prognoftics,  or  the  Know¬ 
ledge  of  the  Signs  and  Events  of  Difeafes. 

PART  III. 

CHAR  I. 


Of  the  Semeiotics,  in  general. 

\  - 

I  N  C  E  a  difeafe  is  an  effeft  depending 
upon  its  caufe,  it  is  a  particular  thing,  dif- 
tin#  from  all  others,  and,  therefore,  to  be 
accurately  known  in  its  proper  and  par¬ 
ticular  nature,  that  it  may  be  cured.  The 
fame  is  to  be  underflood  of  health,  audits  various  flates. 

The  prefent  nature,  either  of  health,  or  its  defeft,  a 
difeafe,  feldom  offers  itfelf  to  the  fenfes,  as  it  really  is, 
“ .  ~~  "  ~  . 7  *  and* 
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and,  therefore,  of  themfelves  they  cannot  be  fo  confpi- 
cuous  and  clearly  known,  when  prefent  in  the  body ; 
nay  the  reafon  of  both  often  lies  concealed 

But  when  either  of  them  are  prefent,  there  are  cer¬ 
tain  effe<5h  depending  on  the  exercife  of  heathful  adiions, 
or  thofe  that  are  vitious  and  diftempered ;  thefe,  indeed, 
are  diftinft  from  the  caufes,  yet  depend  fo  upon  them, 
that  they  fhew  their  difpofition ;  and  lince  they  may 
be  difcerned  by  the  fenfes,  they  greatly  contribute  to 
the  difcovery  thereof. 

Now  the  knowledge  of  the  application  of  a  known 
caufe  to  any  part  of  the  body  before  known,  from  the 
phyfiology,  teaches  the  nature  ©f  the  effed  which  flows 
from  thence,  whether  it  be  healthful  or  pernicious. 
Nor  does  it  much  fignify  whether  the  caufe  be  exter¬ 
nal  or  internal,  natural,  accidental,  healthful,  diftempe- 
red,  or  mortal. 

But  the  fore  mentioned  effeds,  and  thofe  called  caufes, 
as  they  are  accounted  fenfible  themfelves,  or  immediate¬ 
ly  deduced  from  thence,  are  called  Phenomena ;  and  thefe 
are  commonly  termed  figns,  when  by  them  known  to 
the  fenfes,  we  can  rationally  demonftrate  the  prefence, 
nature.  Bate  and  event,  both  of  health,  difeafes,  and 
death. 

Thefe  are  called  diagnoftics,  when  they  denounce 
and  fhew  the  prefent  condition  of  a  body,  whether  a- 
live,  found,  lick,  or  likely  to  die,  and  near  what  time. 
But  if  they  foretel  what  is  to  come,  then  they  are 
called  prognoflics ;  but  when  they  recal  into  our  view 
and  knowledge  what  palfed  before,  they  are  termed  a- 
namneftics,  calling  into  our  memory  what  we  fliould 
not  other  wife  regard. 

But  in  the  diftin&ion  of  difeafes,  that  flgn  which  is 
proper  to  the  diftemper,  and  infeparable  from  it,  as  riling 
from  its  nature,  is  called  pathognomic.  The  know¬ 
ledge  whereof  is  very  necelfary  and  ufeful,  and  often 
hard  to  be  obtained,  but  always  attends  the  diftemper, 
as  long  as  it  continues  “  the  fame,  and  does  not  dege¬ 
nerate; 
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|  nerate ;  but  it  often  confifts  in  a  conjundion  of  feve- 
,  ral  concurring  figns. 

Thofe  figns  which  teach  us  the  variation  or  dege- 
^  neration  of  a  difeafe,  and  fhew  its  altered  ftate,  are  cal¬ 
led  imy%vb  pivot,  or  acceflbry  figns;  the  force  of  which 
are  fo  beneficial  in  the  knowledge  and  cure  of  diftem- 
pers,  that  nothing  can  be  more  helpful  in  pradice,  and 
the  greateft  mifchances  and  blunders  happen  therein, 
when  thefe  are  negleded. 

But  fince  all  thefe  are  effeds  produced  from  the  caufe 
of  a  difeafe,  the  difeafe  itfelfi  and  its  fymptoms  which 
are  continually  changing ;  they,  therefore,  give  the  pre- 
fent  ftate  and  condition  of  the  matter,  at  every  change* 
either  of  that  which  firft  produced  the  difeafe,  or  that 
which  was  occafioned  by  it,  and  fo  are  commonly  re* 
duced  to  thefe  three  clalfes,  firft ,  crudity  or  concodion. 
Secondly ,  termination  in  health,  a  diftemper,  or  death., 
Thirdly,  feparation  and  excretion  of  conceded  matter ; 
and  thefe  are,  therefore,  called,  decretory  or  critical 
figns. 


Chap.  II. 


Concerning  the  general  Signs  of  a 
good  State  of  Health. 

THESE  figns  are  knowable  from  the  adions  of 
the  body,  being  eafily,  commodioufly,  pleafant- 
ly,  and  conftantly  performed ;  the  three  firft  whereof 
are  eafily  known,  but  the  fourth  is  attended  with  more 
difficulty ;  for  the  conftancy  is  only  difeovered  by  thofe 
figns  which  prognofticate  the  body  to  be  long  lived  ; 
and  thefe  alfo  indicate  a  good  ftate  of  health  at  prefect. 

But 
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But  all  thofe  figns  of  long  life  are  the  effeds  of  the 
whole  difpofition  of  the  machine,  in  refped  of  the  foa 
id  and  fluid  parts  thereof,  upon  which  the  duration 
of  the  whole  frame  depends ;  and  this  is  an  aflimilati* 
on  of  the  food  into  the  fame  juices,  of  which  the  ma* 
chine  is  compofed  in  a  ftate  of  health. 

By  diligent  obfervation,  thele  figns  may,  in  Europe * 
be  reduced  to  the  following  elafles  Firft,  generation* 
conception  being  made  in  found  parents,  who  are  ftrong* 
and  of  ripe  years,  and  who  perform  the  conjugal  ad: 
but  feldom,  and  with  vigor,  and  that  in  a  morning  af¬ 
ter  a  perfed  concodion  by  fleep  ;  alfo  in  the  fpring- 
time,  and  in  good  weather.  Secondly ,  geftation  in  the 
womb,  the  mother  being  found  and  in  health,  and  exer- 
cifing  her  body  fufficiently ;  of  a  calm  difpofition  of 
mind,  and  nourifliing  but  one  fetus  at  once,  and  that 
with  whojfome  aliment.  Thirdly ,  the  birth ;  happening 
exadly  nine  months  after  conception,  efpecially  in  the 
month  of  December,  fanuary^  or  February.  Fourthly * 
the  manner  in  which  the  body  grows ;  as  gradually  and 
equally,  the  increafe  of  its  bulk  and  ftrength  being  con¬ 
tinued  till  five  and  twenty,  and  beyond  that  year  of  its 
age.  Fifthly ,  the  habit  of  body,  the  thorax  being  broad 
and  large,  the  abdomen  fmall  and  compreffed,  the  ftioulders* 
arms,  thighs,  and  legs,  firm,  plump,  flefhy,  and  thick 
fet  with  hair  that  is  ftrong  and  briftly ;  a  great  and 
large  head,  efpecially  towards  the  Occiput ,  and  not  be¬ 
fore  towards  the  face,  the  skin  being  hard ;  much  fleift 
with  little  fat.  Sixthly ,  the  humors,  the  blood  being 
thick  and  florid,  foon  coagulating  into  a  tough  mafs 
when  out  of  the  veifels,  the  reft  of  the  humors  being 
plentiful,  tenacious,  moderately  hot,  and  not  too  oyly 
or  foft.  Seventhly ,  the  adions,  refpiration  being  gentle* 
large,  full,  eafy,  and  equal,  without  any  great  change 
in  the  organ  of  breathing.  The  pulfe  ought  alfo  to  be 
gentle,  full,  equal,  ftrong  and  conftant,  and  not  eafily 
altered.  The  belly  not  too  loofe,  but  coftive,  with¬ 
out  any  detriment  $  the  urine  moderate  and  well  di- 

gefted  | 
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gefted  ;  fweat  moderate,  deep  found,  equable  and  re- 
irefhing,  a  good  appetite  with  digeftion  anfwerable, 
ability  to  labor,  a  dulnefs  of  wit,  as  well  as  of  the  mo¬ 
tions  of  the  mind  and  body,  and  a  perfeverance  here¬ 
in,  not  with  ftanding  accidental  changes. 

And  if  the  fabric  of  the  body  be  fit  to  perform  its 
a&ions  eafily,  commodioufly  and  pleafantly,  it  will  ap¬ 
pear,  Firfi ,  by  the  teftimony  of  the  fenfes  ;  Secondly , 
if  the  figns  juft  now  mentioned  are  prefent  ;  Thirdly , 
if  the  folid  parts  are  ftrong,  firm  and  fpringy,  as  to 
their  matter ;  and  of  fuch  bulk,  form,  fhape,  and 
conne&ed  in  fuch  a  manner,  fituation,  and  propor¬ 
tion  as  are  proper  for  the  particular  and  common  mo¬ 
tions  neceffary  among  the  folids  and  liquids  ;  Fourthly , 
if  the  nature  of  the  of  the  humors  be  fuch  as  is  fuffi- 
cient  to  perform  the  inteftine,  circumlatory,  fecretory, 
nutritious  and  excretory  motions  without  any  inequali¬ 
ty,  or  its  effe&s  :  And  the  moft  evident  figti  of  this 
equability  and  evennefs,  is  the  abfence  of  throbbing  pul- 
fations,  tumors,  pains,  heats,  unaptnefs  for  motion  and 
infenfibility  in  the  feveral  parts  of  different  bodies; 
Fifthly ,  if  the  foul  and  body  are  fo  joined  together  that 
the  paflions  of  the  mind  are  moderate  and  not  violent. 
Sixthly ,  if  the  color  is  red  and  white,  or  inclined  to  a 
pleafant  brown,  black,  the  heat  moderate,  and  the  bo¬ 
dy  light,  as  to  fenfe.  And,  feventhly,  by  there  being 
the  greateft  power  to  refift  the  caufes  of  diftempers. 

But  the  greateft  power  of  refifting  the  particular  caufe 
of  any  one  diftemper,  either  venomous  or  contagious, 
does  not  always  ftiew  the  moft  perfed  health,  and  vk$ 
verf2,  as  appears  by  obfervatiom 
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Concerning  the  Signs  of  parti¬ 
cular  Health. 

THE  good  temper  and  difpofition  of  any  finglc 
part  is  known,  if  its  action  be  always  ready, 
brisk  and  conflant  in  producing  its  effects,  as  appears 
from  the  phyfiology. 

But  health  is  a  difpofition  of  the  whole  frame  of  a 
body,  conft  fling  of  folid  and  liquid  parts ;  and  this  is 
particular  to  every  peribn,  and,  therefore,  is  fuchonly 
in  refpedl  of  that  particular  body;  fo  that  different  bo¬ 
dies,  which  vary  much  from  one  another,  both  in  fo- 
lids  and  liquids,  may,  notwithflanding,  be  faid  to  be 
found  ;  and  this  the  ancients  called  idiofyncrafy,  or  the 
health  of  the  temperament,  which,  therefore,  cannot 
eafily  be  reduced  to  proper  heads ;  yet  the  divifion  made 
ufe  of  by  the  ancients  into  hot,  cold,  moifl  and  dry ; 
choleric,  fanguine,  phlegmatic  and  melancholy,  are  of 
ufe  in  phyfic. 

Signs  of  a  hot  temper  are  faid  to  be,  yellow  hair,  thick 
and  plentiful  all  over  the  body,  a  reddiih  color  in 
the  white  of  the  eyes,  and  the  lachrymal  caruncles, 
great  rednefs  in  the  face,  lips  and  mouth  ;  a  nimble, 
ilender,  flrong  body ;  a  large  and  quick  pulfe ;  and  an¬ 
ger  that  is  foon  over.  Alfo  in  fuch  bodies  the  veffels 
are  flrong  and  contradfed,  and  the  bowels  firm ;  the  hu¬ 
mors  in  brisk  motion,  thick  and  fharp,  or  acrid:  they 
are  much  refrefhed  with  moifl,  diluting  and  temperate 
things,  and  hot  ones  are  as  prejudicial  to  them. 
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The  flgns  of  a  cold  temper  are  all  the  contrary,  a$ 
fmoothnefs,  thin  hair,  a  pale  color,  a  thick  fluggifh  bo- 
dy,  weak  and  cold,  and  difpofed  to  tumors,*  a  fmall 
and  flow  pulfe,  weaknefs  of  body  and  mind,  and  a  dif- 
pofltion  to  fear.  The  humors  are  foft,  watry,  phleg- 
my  and  flow,  and  the  folid  parts  loofe  and  flaccid^ 
Strengthening  and  warm  things  are  beneficial,  and  cold 
or  moifl:  ones,  that  relax,  are  hurtful. 

The  figns  of  a  dry  temper  are  much  the  fame  as  of 
a  hot  one,  if  leannefs  be  join  d  with  it;  the  veflels  are 
here  contra&ed,  there  is  little  moifture;  and  that  too  is 
almofl:  acrid.  Things  are  hurrftil  or  refreshing  in  this 
as  in  a  hot  temper ;  but  a  moifl:  temper  is  much  a-kin 
to  a  cold  one,  if  a  tumor  be  added  thereto,  in  other 
refpe&s  they  are,  therefore,  the  fame. 

A  choleric  conftitution  may  be  known  by  the  large 
quantity  ofhair,  which  is  black,  or  brittle  and  curled ; 
alfo  by  the  firmnefs,  leannefs  and  thinnefs  of  flefh,  a 
brown  color,  large  veins,  a  great  and  quick  pulfe,  bold" 
rsefs  and  aptnefs  to  paflion.  In  thefe  there  feems  to  be 
a  greater  quantity  of  folid  than  liquid  fubftance,  and 
they  f^em  to  be  near  allied  to  hot  and  dry  tempers. 
Hot  and  dry  things  are  hurtful  to  fuch,  but  cold  and 
moifl:  refrefliing. 

A  fanguine  temper  is  diflinguiflied  by  the  hair  grow¬ 
ing  thinner,  of  a  yeHowifh  white,  or  brown  color,  foft 
flefh,  and  inconfiderablp  in  quantity  ;  large  blue  veins* 
full  of  blood  ,*  a  red  color,  aptnefs  to  anger,  but  eafily 
pacified.  Temperate  things,  and  thofe  that  makeadif- 
charge,  are  agreeable  here ;  but  hot  and  pungent  things 
are  hurtful. 

Phlegmatic  confHtutions  have  a  much  fmoother  skin5 
white,  flender  hair,  which  grows  but  flowly  ;  their  bo¬ 
dy  is  white,  tumid,  fofly  and  fat  ;  the  veins  are  fmall 
and  fcarce  appear  ;  the  blood  veflels  feem  little,  but  the 
lateral  larger ;  they  are  much  like  the  cold  tempers,  fo  that 
things  moifl:  and  cold  are  prejudicial,  but  hoc,  dry  and 
ftrengthening  things  ferviceable. 
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The  figns  of  a  melancholy  conftitution  are  fmooth* 
nefs,very  black  hair,  great  leannefs  and  drynefs,  and  a 
color  every  where  black  ;  they  are  very  diligent  and 
conftant,  revengeful,  and  of  a  very  penetrating  genius* 
In  this  the  veflels  feem  fmall,  ftrong,  and  clofely  com¬ 
pared  ;  the  humors  thick  and  tough,  very  well 
mixed,  and  not  eafily  altered  or  changed.  Hot,  dry 
and  fharp  things  are  hurtful  here;  but  thofe  that  moiften, 
cool,  loofen,  mollify,  and  gently  diftblve  without  fharp- 
nefs,  are  wholefome. 

This  dodrine  is  of  the  greateft  ufe  in  the  knowledge 
of  diftempers  which  are  likely  to  arife  in  any  temper ; 
thofe  of  every  one  being  peculiar,  and,  therefore,  to 
be  fore-feen  ;  and  from  hence  mod  antecedent  caufes 
flow. 


Of  the  Signs  of  Dijca fes,  or 
their  Diagnoftics . 


r~Jp  H  E  figns  of  a  future  difeafe  are  taken,  firft ,  from 
the  unufual  change  of  any  fundion  or  adion  ; 
cfpecially  from  the  diminution  of  perfpiration,  unufual 
wearinefs,  and  dulnefs  or  heavinefs.  Secondly ,  from  the 
knowledge  of  every  man’s  temper,  and  the  particular 
ftrudure  of  his  body.  Thirdly ,  from  the  knowledge  of 
the  procatartic,  or  occasioning  caufe.  Fourthly ,  from 
the  knowledge  of  epidemic  diftempers  which  reign  at 
certain  times. 

The  figns  of  a  diftemper  that  is  paft,  are  taken  from 
the  known  effeds,  which  remain  after  any  folid  part  is 

hurt; 
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hurt ;  or  which  follow  the  depravation  of  any  humor, 
or  a&ions  hurt  ;  for  he  that  compares  the  life  of  the 
parts  in  health  with  thofe  defers  that  remain,  will  eafi- 
ly  know  the  nature  of  the  difeafe. 

The  figns  of  a  prefent  diftemper  refpeCt  its  caufes, 
nature,  fymptoms,  (late  and  event.  The  figns,  which 
fiiew  the  nature  of  the  caufe,  are  to  be  taken,  firfi, 
from  the  obfervation  of  thofe  things,  that  being  ap¬ 
plied,  or  to  be  applied,  occafion  diftempers ;  which  be¬ 
longs  to  pathology ;  Secondly ,  from  the  peculiar  difpo- 
fition  ;  and,  thirdly ,  from  the  nature  of  the  effeCis  ob- 
fervable  by  thefenles. 

A  difeafe  of  the  folid  parts  is  known,  firfi ,  by  the 
force,  quality,  and  method  of  application,  and  the  con¬ 
tinuance  of  the  caufe,  whether  external  or  internal.  Se - 
condly ,  from  the  change  of  qualities,  the  fituation  and 
connection  of  the  part  affeCted.  Thirdly ,  from  the  func¬ 
tions  hurt.  Fourthly ,  from  what  comes  out  of  the  part 
affeCted  in  a  right  line,  or  obliquely.  Thus  wounds, 
contufions,  corrofions,  or  burns,  with  their  condition 
and  ftate  are  known,  firfi ,  by  the  fight ;  fiecondly,  by  the 
nature  of  the  part  hurt ;  thirdly,  by  the  fymptoms.  The 
event  is  foretold,  Firfi,  from  the  necelfity  of  the  part 
hurt  to  continue  life  or  health  ;  fiecondly ,  from  the  dif- 
pofition  of  the  part ;  thirdly ,  the  manner  of  the  hurt ; 
fourthly,  from  the  difpofition  of  the  lick. 

Ulcers,  fiftula’s,  fchirrofities,  cancers,  carcinoma’s, 
inflammations,  gangrenes  and  fphacelations,  eafily  dis¬ 
cover  themfelves  to  the  fenfes,  and  as  they  are  known 
by  the  figns  contained  in  their  definitions ;  and  the  ftate 
of  them  is  eaftly  difcovered;  firfi ,  by  fight,  touch,  or 
fmell;  fiecondly ,  the  difpofition  of  the  part  hurt  ,*  thirdly , 
from  the  fymptoms ;  and  their  events  are  foretold,  firfi-, 
from  the  known  nature  of  the  cafe;  fiecondly ,  the  nature 
of  the  part  hurt,  and  the  refped  it  hath  to  life  or  health ; 
thirdly ,  from  the  connexion  of  the  parts  adjacent ;  fourth - 
iy,  from  the  difficulty  of  applying  the  means  of  cure; 
and,  fifthly ,  from  the  difpofition  of  the  body, 

X  5  But 


2 to  A  Complete  Thfory 

But  if  thefe  accidents  lye  hid  externally,  and  are  not 
within  the  reach  of  our  fenfes,  they  muft  be  difcovered, 
firfi ,  from  the  nature  of  the  caufe ;  ficondly ,  from  fome 
function  hurt  at  the  fame  time;  thirdly ,  from  what  is 
difcharged ;  fourthly ,  from  the  part  affeded  known  ana¬ 
tomically,  whether  external  or  internal  ;  fifthly ,  from 
the  fenfible  quality  hurt  *.  And  their  Rate  and  event  are 
known  by  the  fame  indications, 

The  place  affeded,  whether  internal  or  external,  hurt 
by  an  external  caufe,  hath  commonly  thofe  figns  which 
are  evident  to  the  external  fenfes,  being  either  wound¬ 
ed,  contufed,  inflamed,  or  oedematous,  ulcerous,  gan¬ 
grenous,  fphacelated,  diflocated,  diflorted,  fradured, 
carious,  wafted,  fchirrous,  cancerous,  or  farcomatous; 
or  by  comparing  the  fundion  hurt,  with  the  origin 
of  that  inftrument  by  which  the  action  was  performed, 
when  found,  which  difcovers  the  feat  of  the  malady. 

If  the  place  affected  be  internal,  and  more  difficult 
to  be  come  at,  becaufe  from  an  inward  caufe ;  it  is  difcover- 
ed,  firfi ,  by  the  known  nature  of  the  caufe;  fecondly>  by 
the  function  hurt ;  thirdly ,  by  the  nature  of  the  difeafe ; 
fourthly ,  by  the  nature  of  what  is  difcharged  ;  fifthly , 
by  the  know  fymptoms  compared  with  the  anatomy 
of  the  parts.  Thus  we  difcover  difeafes  of  the  brain, 
noftrils,  jaws,  Thorax ,  Pleura ,  Adediaftinum,  Pericardium, 
the  lungs,  heart,  diaphragm,  liver,  fpleen,  ftomach, 
Pancreas ,  mefentery,  inteftins,  kidneys,  ureters,  bladder, 
Vrethra ,  womb,  and  parts  ferving  to  generation. 

The  figns  of  acute  diftempers  in  the  humors  are  ta¬ 
ken,  firfi ,  from  the  fwiftnefs  and  violence  of  the  begin¬ 
ning  of  the  diftemper  ;  fiecondly ,  the  violence  of  the 
fymptoms;  thirdly ,  the  fundions  hurt;  fourthly ,  the  ex¬ 
crements  ;  fifthly ,  the  epidemic  conftitution ;  fixthly ,  the 
feafon  of  the  year;  fieventhly ,  the  fex,  age,  life  and  tem¬ 
per  of  the  fick  perfon.  If  thefe  figns  are  all  ftrong, 
they  fhew  danger,  if  gentle  they  promife  well. 

The  figns  alfo  in  acute  diftempers  of  the  fluids,  which 
Refine  and  foretel  the  ftate,  danger,  continuance  and  e- 
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■vent  thereof,  are  known  by  obferving  the  effects  de* 
pending  on  the  difpofition  of  the  vitiated  humors,  be¬ 
fore  kid  down, 

.  The  figns  of  acrimony  in  the  humors  are,  pain,  with- 
out  any  indication  of  motion  increafed,  or  any  appa¬ 
rent,  great  obftru<ftion ;  as  alfo  the  corrofion  of  the  part 
without  any  prefent  tumor.  The  figns  of  an  alkalipus 
acrimony,  are  a  cadaverous,  fetid  (cent  in  the  whole,  or 
fome  part ;  the  taft,  as  of  flefh,  or  urine,  putrefied ;  a 
black,  leaden/pr  afh-colored  erofion  that  creeps  and  fpreads 
apace ;  a  great,  and  almoft  unquenchable  thirft ;  a  lofs 
of  appetite,  and  abhorrence  of  food,  loofe  excrements, 
fhining,  and  of  a  deadly  fmell,  dark  colored,  or  black ; 
fharp,  thick,  brown,  froathy  urine,  fetid,  as  if  putre¬ 
fied,  and  fcarce  depofiting  any  fediment  ;  very  little 
fweat,  or  like  the  urine  juft  defcribed  ;  the  outward 
skin  is  dry,  as  alfo  that  within  the  noftrils,  mouth, 
and  upon  the  tongue  and  jaws ;  the  blood  is  thin,  dif- 
folved,  florid,  [and  fcarce  coagulates  ;  reddifti  puftles, 
and  full  of  an  ichor,  or  of  a  brown,  leaden,  or  black 
color,  and  fubjetft  to  gangrene  ;  buboes,  and  purple 
fpots ;  moft  acute  and  fudden  inflammations,  and  a  fpha- 
celation  with  blifters ;  to  which  flgns  we  may  add, 
that  acids  are  ferviceable  in  fuch  cafes. 

The  figns  of  acid  acrimony  are  an  acid  fmell  and 
taft,  a  pale  color  in  the  face,  corners  of  the  eyes,  lips, 
mouth,  gums  and  jaws;  a  gentle  erofion  with  palenefs 5 
moderate  thirft,  oftentimes  a  great  appetite  and  quick  digef- 
ftion ;  a  ftrong  inclination  to  earthy, things  and  abforbents; 
griping  ofthe  guts,  with  palenefs  and  cold;  white,  grip¬ 
ing  ftools,  of  an  acid  fmell,  and  green  color ;  urine  as 
in  the  ftrangury,  white  and  turbid,  with  a  copious  thick 
fediment ;  much  fowre  fweat ;  a  loofe  skin ;  thick  blood, 
fometimes  pale,  and  fometimes  blackfill ;  flight  and  gen¬ 
tle  inflammations ;  and  fuch  things  prove  ferviceable  as 
are  oppofite  to  acids. 

Signs  of  a  muriatic  or  ammoniac  acrimony,  are,  a 
(alt  taft*  a  gentle  corrofion,  an  itching  which  occaflons 
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yednefs,  a  great  and  continual  thirft,  fcarce  to  be  quendbr 
cd;  a  drynefs  and  roughnefs;  fait  urine,  not  eafily  tend¬ 
ing  to  putrefaction,  with  a  thick  fediment,  and  a  thin 
fat  fcum,  like  a  skin,  fwimming  upon  it  ;  in  which 
cafe  watry  things  are  good. 

Signs  of  an  oyly  acrimony  are  a  fmell  like  corrupti¬ 
on,  a  bitter,  rancid,  fat,  fliarp  taft,  like  that  which 
comes  from  oyl  burnt  or  putrefied  ;  the  jaws  burning 
hot,  and  of  a  nidorous  fmel],  like  that  of  rotten  eggs ; 
a  black  hot  erofion;  loathing,  and  an  averfion  to  eat¬ 
ing,  attended  with  horror  ;  fat  white,  fetid  excre¬ 
ments,  and  very  hot  in  coming  away ;  flame-coloured 
urine,  very  fetid  and  froathy,  and  little  in  quantity  ; 
a  dry  skin ;  drynefs  of  the  mouth,  with  an  ill  fcented 
fcurff ;  blood  burnt  up  with  heat;  fharp  inflammations, 
which  are  quick  and  ftubborn  ;  and  fuppurations  of  a 
like  nature;  very  fetid  gangrenes ;  and  cold,  watry,  a- 
cid  or  foapy  things  releive  in  this  cafe. 

Signs  of  too  great  fluidity  are  plentiful  perfpiration, 
a  great  deal  of  fweat,  urine  and  fpittle;  loofe  and  large 
flools  ;  leannefs  and  contradion  of  the  whole  body ; 
weaknefs,  thirfl,  a  difpofition  to  motion,  in  which  cafe 
thickening  things  are  good. 

Thejfigns  of  too  much  thicknefs  and  vifcofity  aretumor, 
pain,  uneafinefs;  circulation,  fecretion  and  excretion  hin¬ 
dered,  and  become  flower;  a  thick  clamminefs  apparent 
in  the  humors  in  circulation,  fecretion  and  excretion ; 
if  with  thefe  figns  cold  alfo  appears,  it  fhews  phlegm; 
but  if  great  heat*  attend  it,  denotes  a  thick  inflam¬ 
matory  humor.  From  whence  we  may  underfland  the  figns 
of  water,  fair,  oyl  or  earth,  predominant.  But  if  a- 
long  with  the  above  mentioned  figns,  there  appear  the  figns 
of  life,  ora  flrong  circulation,  then  quick  and  inevitable 
deftrudion  is  at  hand  ;  the  oppofite  fhew  the  contrary. 

From  all  this  well;  weighed,  we  may  underfland  the 
figns  of  malignity  in  acute  diftempers :  for  fince  this 
foretels  a  fudden  change  of  the  diflemper  that  ends  in 
death,  thefe  figns  may  be  deduced ;  firft,  from  ftrong 
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and  quick  caufes  applied  to  the  body.  Secondly ,  from 
the  violent  nature  of  the  reigning  epidemical  diftempers. 
Thirdly ,  from  the  known,  natural  and  difeafed  temper 
of  the  fick  perfon.  Fourthly ,  from  the  ftubborn  refif- 
tance  of  all  kind  of  medicines,  which  ihave  a  power¬ 
ful  quality  to  alter.  Fifthly ,  from  the  ill  fymptoms, 
which  flhew  that  the  vital  fundions  are  very  much  im¬ 
paired,  as,  chiefly,  an  intolerable  third:,  drynefs,  foul- 
nefs,  a  white,  yellow,  brown,  or  black  color  of  the 
tongue,  with  a  crufty  feurff  in  the  mouth,  noftrils, 
tongue,  jaws  and  palat  ;  a  total  lofs  of  appetite ;  a  per¬ 
petual  and  great  and  deteftable  loathing,  continual  vo¬ 
miting  and  hick-upS  ,*  great  pain  and  uneafinefs  about 
the  ftomach ;  a  difeharge  of  ferum,  choler,  and  a  pu¬ 
trid  humor  from  the  ftomach;  liquid  and  fetid  excre¬ 
ments,  which  do  not  relieve,  but  weaken ;  ftringy  fibres, 
bits  of  flefh  and  membranes  being  voided  along  with 
them ;  thin,  red,  froathy  urine  in  a  fmall  quantity  and  of¬ 
ten  voided ;  a  cold  clammy  fweat,  falling  in  drops  a- 
bout  the  head  and  neck,  not  relieving,  but  fetid  ;  a 
quick,  weak,  hard,  unequal,  intermitting  pulfe ;  a  quick, 
troublefome,  obftru&ed,  deep  and  painful  refpiration ;  a 
depraved  mind,  with  raving,  madnefs  and  infenfibility ; 
no  fleep,  or  difturbed  and  not  refrefhing,  very  trouble¬ 
fome  or  perpetual ;  fpitting  of  blood,  making  bloody 
water,  or  a  difeharge  of  blood  by  ftool  ;  a  few  drops 
of  black  blood  out  of  the  noftrils  ;  unufual  tremblings 
of  the  tongue,  lips  and  hands;  ftrong  convulfions,  un¬ 
eafinefs,  and  a  continual  tolling  of  the  head  and  limbs ; 
lying  upon  the  back,  a  carelefs  hanging  the  feet  out  of 
bed,  without  perceiving  them  naked ;  tears  falling  of 
their  own  accord;  the  eyes  fad,  wandring,  fixed  or  dry ; 
voiding  of  excrements  involuntarily  ;  gathering  of  tfye 
nap  of  the  bed-cloaths,  and  induftrious  feeling  and  grop¬ 
ing  about  ;  purple  fpots  ;  crifes  not  relieving  nor  in¬ 
tire  ;  and  all  unufual  changes. 

Acute  diftempers  which  may  either  be  overcome 
by  nature  or  art,,  are  judged  of  by  the  abfence  of  thefe 
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ligns,  and  the  contrary.  Crudity,  digeftion,  a  erifis, 
and  the  event,  by  a  change  into  a  healthful  ftate,  fome 
other  diftemper,  or  death,  are  the  objeds  and  figns  of  . 
prognoltication  in  difeafes.  That  matter  of  a  difeafe 
which  is  arrived  to  fuch  a  quantity,  and  is  endowed 
with  fuch  a  figure  and  cohefion  of  parts,  as  to  pro¬ 
duce  or  increafe  a  diftemper,  is  called  crude,  or  the 
crudity  of  the  difeafe  ,*  which  may  either  be  mixed 
with  the  whole  mafs  of  humors,  or  any  one  of  them 
in  particular.  And  the  fame  is  true  in  refped  of 
the  folid  parts,  fince  they  may  be  affeded  with  the 
faults  of  the  humors. 

This  crudity  is  known,  firfl ,  by  the  vigor  of  the 
diftemper  continuing  or  increafing  ;  fecondly ,  by  the 
daily  increafe  of  the  fymptorns ;  thirdly ,  by  the  exer- 
cife  of  the  fundions,  as  yet,  very  much  hurt;  fourth - 
ly ,  but  beft  of  all,  by  the  degeneration  of  the  humors 
circulating,  feparated,  and  excreted,  as  alfo  of  the  excre¬ 
ments  from  a  found  ftate,  in  refped  of  their  quantity 
or  quality  ;  whence  it  is  indicated  by  fweat,  tears, 
flime,  faliva,  thrown  up  by  vomit,  by  choler,  the  ex¬ 
crements,  urine,  a  thin  ichor,  matter,  blood,  the  men- 
ftrua,  loches,  milk,  by  abfceffes,  aphth<e,  breakings-out 
about  the  jaws,  &c . 

But  if  the  matter  of  the  diftemper,  which  before 
was  crude,  is  fo  changed,  either  by  the  adions  of  life, 
a  proper  difpofition,  or  fit  medicines,  in  refped  of  its 
bulk,  figure,  cohefion  of  parts,  or  fluidity,  fo  that  it 
differs  kfs  from  a  natural  ftate,  and  is  lefs  offeiifive, 
and  fo  abates  the  force  of  the  diftemper,  it  is  then 
faid  to  be,  concoded  or  digefted.  And  the  ftate  of 
the  diftemper,  wherein  this  happens,  is  called  codion  or 
digeftion, 

This  ftate  of  the  diftemper,  and  the  matter  of  it,  is 
known  by  the  quietnefs  of  the  difeafe,  its  decreafe,  and 
the  ftrength  either  continuing  or  increafing.  Secondly , 
by  the  decreafe  of  the  fymptorns,  attended  with  the 
natural  ftrength.  Thirdly*  by  th$  reftitution  of  the 

fundions 


of  PHYSIC.  315 

fundfions  to  a  natural  ftate.  Fourthly ,  from  the  fimilr* 
tude  of  the  humors  circulating,  feparated,  and  of  the 
excrements,  with  thofe  in  a  natural  ftate. 

The  caufes  which  digeft  crudities,  and  make  diges¬ 
tion,  orcodion,  are  the  adions  of  life,  the  change  of  the 
morbific  matter,  and  the  affifting  virtue  of  medicines* 
The  matter  of  the  diftemper,  being  thus  digefted,  is 
faid  to  be  refolved;  and  this  refolution  is  a  redudion 
to  its  natural  ftate,  without  evacuation  ,*  fuppofing  the 
humor  to  be  of  a  good  temper,  and  the  medicines  good. 
In ‘acute  diftempers,  which  confift  in  the  humors, 
the  difordered  humor  is  fo  difpofed,  at  a  certain  time, 
as  to  make  a  hidden  change  into  a  ftate  of  health,  or 
death,  which  change  is  called  a  crifis,  and  the  matter 
fo  dilpofed  is  termed  critical.  The  caufe  of  fuch  a  mo¬ 
tion  is  the  force  of  nature  excited,  by  matter  endowed 
with  the  feveral  conditions  of  the  diftemper,  to  a  dis¬ 
charge,  fo  that  it  may  either  pafs  off  or  kill.  If  the 
matter  be  fit  for  evacuation,  or  to  change  its  place,  but 
yet  not  quite  natural,  it  occafions  a  different  change 
in  the  motion  of  the  humors,  from  that  which  is  in 
found  bodies,  and  this  is  called  perturbatto  critic <*,  or  a 
critical  difturbance  and  diforder. 

And  thefe  changes,  which  arife  from  the  force  of  na¬ 
ture  beginning  to  move,  bring  about,  mix,  or  feparate 
the  critical  matter,  if  they  are  fenfible  are  called  criti¬ 
cal  fymptoms,  or  fymptoms  of  a  crifis,  fhewing  it  to 
be  now  prefent,  or  juft  at  hand.  The  diftin&ion  of 
of  thefe  is  difficult,  and  the  ignorance  of  them  of  ill 
confequence;  for  they  are  often  confounded  with  the 
fymptoms  riling  from  the  caufe  of  the  diftemper,  the 
diftemper  itfelf,  or  the  crude  matter  of  it,  which  often 
occafions  wrong  methods  of  cure. 

The  figns  that  diftinguifh  the  critical  fymptoms  from 
thofe  of  the  difeafe  are,  Firfi,  the  former  arife  from  the 
courfeof  nature  overpowering  that  of  the  diftemper,  but 
the  latter  from  the  force  of  the  diftemper  prevailing  o- 
ver  the  vital  faculties.  Secondly ,  thefe  are  made  after  a 

preceding 


31 6  A  Complete  Theory 

preceding  conco&ion  apparent  by  the  figns  of  digefti- 
on,  and  found  good ;  the  others  appearing  in  crudities. 
Thirdly,  thefe  happen  about  the  proper  time  of  the  cri- 
lls ;  the  others  all  the  time  of  the  diftemper,  efpecially 
in  the  increafe.  Fourthly ,  thefe  foon  relieve,  and  thofe 
are  prefently  prejudicial. 

The  primary  of  thefe  critical  fymptoms  and  figns 
which  precede  a  critical  difcharge  are  as  follows.  After 
concoCHon,  at  the  critical  time,  there  fuddenly  appears, 
as  if  from  a  new,  manifeft  caufe  of  the  diftemper,  a 
ftupor,  fleepinefs,  and  a  heavy  indifpofition,  watching, 
delirium ,  or  raving,  a  great  uneafinefs,  difficulty  of 
breathing,  and  a  troublefome  night;  a  fhivering,  pain, 
rednefs,  titillation,  pricking,  heavinefs,  and  dulnefs  of 
the  parts,  a  dazzling  darknefs,  brightnefs,  and  flafhing 
light,  tears  in  the  eyes  of  their  own  accord,  a  loathing, 
great  heat  and  thirft,  an  attraction  of  the  hypochondria, 
and  a  trembling  motion  of  the  lower  lip. 

The  prefent  ligns  of  a  critical  difcharge  which  attend 
it,  and  continue,  are,  after  thofe  juft  now  obferved, 
vomiting,  fpitting,  a  difcharge  of  flime  from  the  falival 
veffels;  a  difcharge  by  ftool  or  urine  ,*  bleeding  at  the 
noftrils,  womb,  or  hemorrhoids,  fweat,  abfcefies,  aphtha, 
and  a  tranflation  of  matter  out  of  one  part  into  another. 

Thefe  critical  difcharges  being  known  to  be  good,  are 
not  to  be  difturbed  by  art,  if  the  fymptoms  abovemen- 
tioned  have  preceded  :  if  there  be  a  good  digeftion, 
the  diftemper  at  its  ftate,  natural  ftrength  be  good, 
the  excrements  natural,  and  fuitable  to  the  diftemper, 
and  the  part  affeCfed,  as  alfo  the  life,  dies,  age,  fex 
and  temper  of  the  patient,  and  the  time  and  place  agree, 
and  the  perfon  finds  relief  as  to  the  diftemper  and  its 
fymptoms;  alfo  if  the  color,  heat,  ftrength,  pulfe,  re- 
fpiration,  and  all  the  a&ions  are  prefently  reftored,  or 
begin  to  mend ;  and  the  critical  difcharge  continues  till 
the  end  of  the  diftemper:  If  all  thefe,  or  moft  of 
them!  appear,  there  will  be  an  intire  difcharge  of  the 
morbific  matter  from  the  found,  and  this  is  called  a 
perfeft,  difcharge  by  cr'ftu  But 
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But  if  fuch  figns  are  wanting,  and  the  contrary  hap¬ 
pen*  then  thefe  are  the  fymptoms  of  the  diftemper* 
and  not  of  a  crifis ;  and  being  ill  fymptoms,  ought  to 
be  removed,  as  the  diftemper.  But  if  all  thefe  are  not 
prefent,  only  fome  of  them,  and  thofe  not  perfect, 
then  we  know  that  it  is  a  bad  crifis,  and  that  the  mat¬ 
ter  changes  its  place,  and  may  produce  various  fymp¬ 
toms  which  is  called  Metafiafis ,  or  a  tranflation  of  the 
morbific  matter  out  of  one  part  into  another. 

From  whence  thefe  and  the  like  maxims  are  made, 
and  received  into  the  diagnoftics  and  prognoftics.  A 
critical  difcharge  after  codtion  is  -  always  good.  It  is 
good  if  it  happen  on  the  critical  day.  It  differs  as  to 
the  time  and  matter,  according  to  the  age,  temper,  fex, 
climate,  feafon  of  the  year,  difeafe,  and  epidemical  dif- 
pofition.  Before  cocfion  it  is  bad.  Codiion  itfelf  is  al¬ 
ways  good.  The  fooner  co&ion  is  made  the  better,  but 
not  fo  of  the  Crifis, 

Through  what  place  the  future  excretion  will  be  made 
we  are  yet  to  fhew,  with  the  figns  thereof.  This  will 
appear  from  the  tendency  of  the  humor,  and  an  altera¬ 
tion  in  thofe  parts,  to  which  it  inclines,  about  which, 
or  through  which  it  is  moved. 

If  it  is  to  be  made  by  hemorrhage  at  the  nofe,  the 
hypochondria  will  be  firft  extended,  but  without  pain, 
and  then  the  blood  making  its  way  more  upwards,  it 
caufes  a  difficulty  and  fhortnefs  of  breathing.  After  that 
follows  a  pain  of  the  head  and  neck,  a  ftrong  pulfe,  and 
the  arteries  in  the  temples  are  obferved  to  beat  more  e- 
vidently ;  the  face  and  eyes  look  redder,  and  the  eyes 
fhed  involuntary  tears,  andfhine,  gliften,  or  have  a  mift 
rife  before  them ;  the  imagination  alfo  is  hurt,  and  the 
perfon  raves,  and  fancies  fome  red  vifions,  and  juft  when 
the  hemorrhage  appears,  he  begins  to  fcratch  his  nofe« 
And  thefe  figns  are  the  more  certain  if  the  age  of  the  per¬ 
fon,  nature,  time  of  the  year,  and  the  prefent  conftitu- 
tion  of  the  air  confpire. 


If 
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If  a  Crfa  is  to  be  made  by  fweat,  there  commonly  hap¬ 
pens  a  fuppreffion  of  urine,  and  after  that  a  rigor  or  fhi- 
vering,  and  when  the  fweat  breaks  out  the  pulfe  becomes 
foft,  undulating  and  flu&uates;  the  external  parts  grow  * 
hot  and  red ;  the  skin  is  foft,  and  the  warm  exhalations 
flow  through  it  apace. 

If  by  vomiting,  it  appears  from  a  motion  of  the  humors 
towards  the  ftomach,  which  occafions  a  gnawing,  with 
a  pain  of  the  head,  a  Vertigo ,  darknefs  of  fight,  a  trembling 
of  the  lower  lip,  much  thin  fpittle  flowing  out  of  the 
mouth,  with  a  loathing ;  a  fhivering  and  coldnefs,  tenfion 
of  the  Hypochondria ,  a  hard  and  unequal  pulie,  and  a  diffi¬ 
culty  of  breathing. 

If  a  Crifa  is  to  happen  by  ftool,  there  is  no  certain  token, 
only  the  other  figns  are  wanting ;  the  perfon  is  troubled 
with  wind,  and  a  rumbling  in  the  inteftins,  and  a  puffed 
up  belly  ;  alfo  a  pain  of  the  loins,  and  a  heavinefs  of  the 
knees,  and  fometimes  a  fuppreffion  of  urine  precedes ,  or 
elfe  it  is  made  in  fmall  quantities. 

If  by  urine  the  perfon  does  not  tofs  very  much,  nor 
is  greatly  uneafy,  but  perceives  a  fort  of  weight  in  the 
Hypochondria ,  and  a  fenfe  of  fulneff  about  the  bladder,  which 
fenfibly  increafes,  the  excrements  are  retained,  and  the 
perfon,  whilfl:  he  makes  water,  feels  a  burning  heat. 

If  by  the  Menftrm ,  the  time  being  prefent,  there  is  a 
heat  and  heavinefs  in  the  loins,  pain  and  tenfion  of  the  Hy- 
pochondria ,  and  the  ufual  fymptoms  of  that  time. 

If  a  Crfa  is  to  be  performed  by  the  hemorrhoids,  tho* 
this  flux  be  otherwife  familiar,  the  perfon  will  feel  a  heat 
towards  the  back-bone,  and  a  pain  and  tenfion  of  the  loins 
and  Abdomen, 

If  the  critical  difeharge  is  to  be  made  through  many 
places,  the  particular  figns  of  each  will  appear. 

And  if  nature  defigns  to  make  a  tranflation  of  the 
morbific  matter  to  any  part,  which  may  occafion  a  future 
a  beefs,  it  is  known  by  the  difpofition  of  the  humors  up¬ 
wards  and  downwards ;  if  the  matter  be  thin  it  will  ra* 

ther 
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ther  flow  towards  the  upper  parts;  but  if  nature  be  ftrong, 
rather  towards  the  lower  part  than  the  upper. 

The  knowledge  of  the  event  of  a  diftemper  is  chiefly 
grounded  on  the  knowledge  and  comparifon  of  the  caufes* 
on  which  the  prefent  remaining  life  of  the  patient  depends, 
and  from  whence  the  prefent  diftemper  arifes;  for  by 
thefe  throughly  confidered  we  may  foretel  the  event,  whe¬ 
ther  it  will  terminate  in  life  and  health,  another  diftemper, 
or  death.  And  by  this  means  we  may  know  the  times  and 
changes  which  happen  herein. 

What  it  is  that  preferves  life  is  known  by  the  functions 
which  are  evident,  as  vital,  animal  and  natural,  which  are 
delivered  in  thefe  two  axioms.  The  more  like  many  func¬ 
tions  are  to  thofe  ufual  in  health,  fo  much  the  greater  and 
better  is  the  ftrength  of  nature,  and  fo  much  the  more  hopes 
of  recovery.  And  the  more  wholefome  that  fundfion  is  in 
the  fick  perfon,  on  which  a  great  many  depend,  as  on  their 
caufe,  fo  much  the  more  likely  is  the  patient  to  go  through 
the  diftemper.  T he  contrary  conclufions  are  to  be  drawn 
from  the  contrary  premifes. 

Now  the  fundfion  is  known  to  be  like  that  in  health, 
if  it  hath  the  infeparable  effecftbelonging  to  that  fun&ion, 
and  if  the  caufe,  matter  and  effe<ft  of  the  diftemper  be 
turned  by  thofe  functions  into  health ;  it  is  alfo  known  by 
a  good  concodf  ion  of  the  morbific  matter  and  the  good 
difcharge  thereof.That  is  the  beft  conco£l:ion,  which  foon- 
eft  turns  the  morbific  matter  into  a  natural  humor ;  and  we 
know  that  the  humors  are  become  natural,  and  the  folid 
parts  reftored,  if  the  functions  deftroyed  are  returned  a- 
gain,  and  all  the  excretions  appear  natural. 

The  ftrength  of  the  vital  faculty  is  known  from  the 
age,  fex,  temper,  life,  country,  and  family  of  the 
perfon.  And  the  force  and  magnitude  of  the  caufe  of  a 
diftemper  may  be  underftood  by  knowing  whether  they 
are  malignant,  benign,  orftubborn;  alfo  from  the  nature 
of  the  difeafe,  by  being  acquainted  with  the  epidemical 
difpofition,  the  degrees  of  thefymptoms,  and  the  crudity, 
as  well  as  the  alteration  of  the  fenfible  qualities,  as  to  figure, 
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bulk*  color  and  bonfiftence,  and  the  excrements  much 
different  from  thbfe  in  health. 

The  caufes  being  well  underftood  and  compared,  we 
may  foretel,  that  if  the  caufe  of  life  be  much  flxonger  than 
that  of  the  difeale,  the  perfon  will  foon  recover.  If  both 
thefe  caufes  be  equal,  the  diftemper  will  be  long  or  degene¬ 
rate  into  another.  But  if  the  caufe  of  life  be  inferior  ta 
the  other,  death  of  the  whole,  or  of  part  muft  enfue. 

The  greatnefs  of  the  danger  in  diftempers  appears  from 
the  great  excefs  of  the  caufe  of  the  difeafe  above  the  caufe 
of  life ;  and  the  continuance  depends  on  its  flow  tendency 
to  its  ftate,  as  alfo  upoa  the  weaknefs  of  the  perfon,  and 
the  ftubbornnefs  of  the  caufe.  That  it  will  degenerate 
into  another  diftemper  may  be  known,  when  the  force  of 
the  diftemper  and  its  fy  mptoms  remit  without  any  codion, 
or  any  good  and  fufficient  critical  difcharge ;  and  that  in* 
to  a  diftemper  with  matter  which  is  often  worfe,  and  of 
longer  continuance  than  the  former,  according  to  the  dif¬ 
ference  of  the  part  affeded,  or  the  alterations  of  the  mor¬ 
bific  matter,  or  its  time  of  remaining  or  fettling  in  the 
part.  The  place  where  this  morbific  matter  will  feize  and 
affed  may  be  known  by  a  tickling  and  itching,  rednefs, 
pain  and  heat,  a  tumor,  numbnefs,  pulfation,  agitation* 
and  perpetual  uneafinefs  of  any  part ;  alfo  from  the  nature 
and  difpofition  of  the  diftemperj  and  if  thefe  accidents  are 
either  promoted  by  nature  or  art,  it  is  a  fign  the  diftem- 
pered  humor  will  be  difpofed  of  that  way. 

From  whence  it  appears  that  the  knowledge  of  codiori 
and  a  Crijis  are  very  neceffary  to  make  a  true  judgment  in 
diftempers ;  and  that  this  is  chiefly  to  be  acquired  by  the 
knowledge  of  the  vital  fundions,  as  the  principal  caufe 
which  is  chiefly  to  be  judged  of  by  the  pulfe  and  refpira- 
tion,  whereof  we  fliall  next  treat ,  and  fince  urine  is  an  ex¬ 
crement  feparated  from  the  whole  mafs  of  blood,  and  all 
the  parts  thereof,  and  thruft  out  by  the  force  of  nature, 
this  alfo  ought  to  be  carefully  confidered,  to  fee  how  far  it 
may  fhew  the  difpofition  of  the  blood  and  the  degrees 
of  concodion.  Chap 
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Chap.  V. 

Of  the  Fulfation  of  the  Arteries  corfder - 

ed  as  a  'Diagnostic . 

SINCE  the  puliation  of  the  arteries  fhew  the  pre« 
cife  condition  of  the  heart  as  the  firft  mover,  and 
alfo  the  difpofition,  quantity  and  motion  of  the  whole 
mals  of  humors,  from  whence  all  the  reft  flow,  with 
the  different  ftate  of  the  artery  it  felf,  which  is  one  of 
the  principal  parts  of  the  whole  Body,  it  is  plain,  that 
the  doctrine  of  Pulfes  muft  be  of  great  confequerice  in 
the  art  of  diagnoftics  and  prognoftics. 

A  ftrong  pulfe  ftiews,  ift9  the  great  force  of  the 
tnufcular  contradion  of  the  Heart,  and  alfo  the  power 
of  the  contrading  Caufe,  that  is,  idly ,  the  ftrong  and 
copious  influx  of  the  nervous  juice  from  the  Cerebel¬ 
lum  into  the  fibres  of  the  heart,  $dly,  the  quantity  of 
the  blood,  andq^/y,  that  the  circulation  and  fecretion  of 
the  humors  is  well  carried  on ;  fuch  a  pulfe  there¬ 
fore  is  an  excellent  fign,  if  it  be  the  fame  in  all  parts  of 
the  body.  It  often  deceives  in  apoplexies  and  fome  other 
diftempers,  where  there  is  a  free  paflage  from  the  heart 
to  the  Cerebellum ,  and  from  thence  to  the  heart  again, 
while  that  in  other  parts  is  much  obftruded,  efpecially 
in  the  vifcera.  When  weak,  it  betokens  every  thing 
different  from  the  former  5  butfometimes  deceives  us  in 
fat  people. 

A  great  pulfe  fhews  the  quantity  of  the  blood,  the 
ftrength  of  the  heart,  the  freedom  and  contradive  pow¬ 
er  of  the  artery,  a  good  circulation  and  fecretjon.  A 
fmall  pulfe  fhews  the  contrary ;  a  full  pulfe  and  an  empty 
one  may  thence  be  underftood  as  they  are  adually 
obferved* 
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A  hard  pulfe,  fa  much  taken  notice  of,  fhews  i 
great  many  things,  as  that  the  membranes  of  the  artery 
are  dryer  than  natural ;  and  therefore  obftrudions  in  the 
Velfels  which  compofe  the  membranes  of  the  arteries; 
it  alfo  fhews  thefullnefs  of  the  arteries;  but  that  their 
capillary  extremities  are  obftruded  with  an  inflammato¬ 
ry  tenacity  of  humors ;  that  the  blood  is  very  thick 
and  compad ;  and  that  circulation,  fecretion  and  excre¬ 
tion  are  all  perverted,  befides  thofe  numerous  accidents 
that  flow  from  hence.  A  foft  pulfe  fignifies  all  the  con¬ 
trary,  but  is  very  deceitful  in  an  acute  peripneumony. 

A  rare  pulfe,  fhews  that  the  contradions  of  the  heart 
are  flow  in  a  given  time,  and  confequently  that  the  in¬ 
flux  of  the  nervous  juice  from  the  Cerebellum  through 
the  nerves  to  the  heart  is  alfo  flow,  that  the  circulation 
of  the  blood  is  free  and  equal,  and  that  all  the  humors 
eafily  flow  through  the  velfels ;  but  if  it  be  fo  from 
weaknefs,  it  is  bad  and  dangerous.  A  frequent  pulfe 
fhews  the  contrary ;  and  fharp  fretting  humors,  an 
agitation  of  the  fpirits,  a  fever  and  phrenfy. 

A  pulfe  equal  in  ftrength  and  frequency,  fhews  a 
fonftancy  in  health,  and  is  good,  and  therefore  an  un¬ 
equal  one  is  bad. 

An  intermitting  pulfe  fliews  the  weaknefs  of  nature, 
and  a  finking  condition,  and  is  pernicious. 

A  ftrong,  great,  equal  pulfe,  and  flow  withal,  is  the 
beft ;  ftrong  and  great,  ftrong  and  flow,  great  and  flow 
pulfes  are  alfo  good.  A  weak,  final!,  hard,  unequal, 
intermitting  pulfe  which  is  frequent  alfo,  is  worft  of 
all ;  and  fo  much  the  worfe,  the  more  of  thefe  meet 
together,  and  on  the  contrary.  And  hence  we  may 
eafily  underftand,  what  a  Moufe-like  creeping  pulfe, 
or  thofe  that  jarr  frisk,  or  undulate  mean,  as  alfo  thofe 
that  beat  double  or  tremble. 

The  dodrine  of  pulfes  like  wife  teaches  us,  what  heat 
fignifies,  which  is  the  effed  of  the  pulfe.  It  denotes  a 
ftraightened  velfel,  a  thick  humor,  a  forceable  propul- 
lion  of  the  fluids,  a  great  refiftance  about  the  extremi¬ 
ties 
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lies  of  the  veflels;  and  a  flacknefs  of  heat,  or  its  diminuti¬ 
on  fignifiesthe  contrary.  The  prognoses  and  the  di- 
agnoftics  both  of  heat  and  cold  are  underftood. 

But  we  are  to  take  notice,  that  the  nature,  of  a  parti¬ 
cular  artery,  the  age,  fex,  paffions  of  the  mind,  the  fix 
non-naturals,  the  habit  of  the  body,  the  peculiar  difpo- 
fition,  the  climate,  and  feafon  of  the  year  may  very 
much  alter  thefe  things ;  as  alfo,  which  is  of  great  mo¬ 
ment,  the  order  wherein  different  pulfes  may  fucceed  one 
another.  The  pulfe  be  mo  ft  accurately  to  be  ob- 
ferved,  as  it  inftruefts  us  in  the  nature  of  the  morbific 
matter  and  its  motions;  the  manner  of  its  preparation 
to  make  it  fit  for  reparation,  and  when  it  is  juft  upon 
a  crifis  and  beginning  to  be  feparated ;  for  here  it  excel¬ 
lently  fhews  us  what  is  the  convenient  time  for  adiion, 
and  when  nature  is  to  be  afliftedorleft  to  herfelf ;  when 
difeharges  are  to  be  promoted  by  art  or  committed  to 
nature ;  and  laftly,  what  manner  of  alliftance  is  re¬ 
quir’d. 


Chap.  VI. 


Of  Refpiration  confider  d  as  a  Sign. 

AN  eafy  conftant  refpiration,  without  pain,  fhews 
that  all  the  organs  ferving  to  that  adion,  are  in 
good  order  and  a  healthful  ftate ;  that  the  lungs  eafily  di¬ 
late,  and  that  the  blood  pafles  freely  through  them ;  and 
confequently  that  it  is  fit  to  circulate  through  all  the 
veffels  of  the  body ;  which  is  one  of  the  beft  figns. 
But  when  perform’d  with  difficulty  fhews  the  contrary, 
and  is  confequently  a  bad  fign. 

And  when  refpiration  is  very  painful,  it  commonly 
fignifies,  that  there  is  fome  internal  inflammation :  large 
or  great  refpiration  fhews  that  the  breaftis  eafily  dilated, 
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the  diaphragm  apt  to  move, and  the  abdomen  eafily  ex¬ 
panded,  as  well  as  the  lungs ;  that  the  blood  pafles  ea¬ 
fily  through  the  veffels  ;  and  that  the  ftrength  is  vigorous ; 
which  is  a  good  fign  in  difeafes. 

Small  refpiration  fignifies  the  contrary,  and  fhews 
that  the  lungs  give  not  free  paffage  to  the  blood  or  fome 
other  matter ;  that  they  are  ftiff,  and  the  pipes  of  them 
obftru&ed  with  fome  humor  or  matter ,  fo  that 
the  air  cannot  pafs  out  freely,  which  is  a  very  bad 
fign. 

Slow  refpiration  fhews  the  lungs  equally  free  and  fubje$r 
to  expand,  the  blood  fit  to  circulate,  and  equally  forced 
forwards ;  and  is  a  very  good  fign ,  if  there  be  no  unea- 
finefs  or  dulnefs  of  fenfe  attending  it. 

Quick  refpiration  fhews,  that  the  organs  of  that  acti¬ 
on  are  hurt,  the  lungs  obftru&ed,  ftiff  and  dry,  and  the 
blood  unapt  to  pafs, and  carries  danger  along  with  it.Equa- 
ble  breathing  fhews  the  lungs  and  other  organs  in  good 
order,  the  blood  well  digefted ;  but  if  unequal  it  proves 
the  organs  greatly  diforder’d,  and  is  a  very  ill  fign. 

Suffocative  refpiration,  which  occafions  a  fenfe  of 
dioaking,  fhews  an  inflammation,  obftru<5tion,  pleni¬ 
tude,  ftiffnefsand  drynefs  of  the  lungs,  and  the  blood 
unfit  to  pafs ;  and  is  prefently  mortal,  except  it  proceed 
from  flight  convulfions  in  hyfteric  or  hyphocondriac 
cafes,  or  is  ufual,  as  in  afthmatic  perfons. 

Refpiration  in  the  upper  part  of  the  breaft, fhews  the 
worft  condition  of  the  lungs  fluffed  up,  and  is  confe- 
quently  dangerous  and  mortal. 

A  high  refpiration  which  is  perform’d  with  an  ele¬ 
vation  of  the  clavicles  and  an  agitation  of  the  flermmy 
a  motion  of  the  fhoulder-blades,  and  drawing  up  of  the 
noftrils,  and  alfo  a  great  agitation  of  the  lower  ribs  and 
abdomen,  is  mortal;  for  it  fignifies  the  mo  ft  difficult 
paffage  of  the  blood  through  the  lungs,  and  ftrength 
defective. 

An  eafy,  great,  flow,  equable  refrefhing  refpiration 
performed  only  by  the  gentle  motion  of  the  intercofW 
. ^  mufcles* 


o/PHYSIC.  325 

'mufcles,  diaphragm  and  mufcles  of  the  abdomen,  is 
moft  healthful.  And  that  which  hath  moft  of  thefe 
conditions  is  beft. 

A  difficult,  painful,  fmall,  quick,  fobbing,  unequal* 
fuffocative,  fublime  refpiration,  exercifed  with  the  ut- 
moft  force  of  all  the  mufcles  concerned  in  refpiration, 
is  infallibly  mortal.  And  the  more  of  thefe  faults  at¬ 
tend,  the  worfe. 

Small  refpiration,  with  knotting,  the  lungs  and  throat 
being  very  hot,  is  quickly  mortal,  if  other  bad  figns 
concur;  for  it  fhews  that  the  blood  can  hardly  pafs 
through  the  lungs. 

A  great  and  quick  refpiration  is  often  healthful,  and 
is  the  fign  of  a  good  conception  and  a  crifis.  A  great 
and  flow  one  (hews  the  brain  obftruPted,  and  the  dif- 
eafes  which  rife  from  that  caufe,  as  acoma,  lethargy, 
delirium ,  &c. 

But  in  the  mean  time  we  are  to  confider,  that  refpi¬ 
ration  is  very  much  difturbed  and  varied  in  feveral  per- 
fons  according  to  their  native  conftitutions,  and  the 
different  formation  of  the  Thorax ,  lungs,  diaphragm, 
and  abdomen ;  and  by  the  difference  of  age  and  fex,  or 
being  with  child ;  alfo  by  paffions  of  the  mind,  habits  of 
the  body  and  different  climates,  the  feafons  of  the  year 
and  weather. 

The  different  order  of  refpiration  in  the  courfe  of 
its  fucceflions  is  of  great  ufe  in  diagnofti^s  and  progno- 
flics :  a  change  from  bad  to  good,  being  the  beft,  and 
the  contrary  the  worft  fign.  That  which  increafes  in 
the  time  of  a  crifis  is  beft.  Since  then  refpiration  fhews 
us  the  condition  of  the  heart,  lungs,  and  blood,  the 
nervous  juice  and  of  the  pleura,  thorax ,  diaphragm  and 
abdomen,  it  is  plain  that  an  accurate  obfervation  of  it 
muft  be  very  ferviceable  to  confirm  the  diagnoftics  and 
and  prognoftics  of  acute  diftempers. 
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Chap.  VII. 

Of  the  Urine  conjidered  as  a  Sign. 

HE  that  would  judge  of  the  (late  of  the  body  by 
the  urine,  muftknow  and  confider,  that  the  urine 
of  a  found  perfon  in  it  felf  and  compar’d  with  other 
things  is  different  according  to  the  age,  fex,  difpofition, 
feafon  of  the  year,  the  ufe  of  the  fix  non-naturals,  and 
of  medicines ;  and  therefore  in  giving  judgment  of  urine, 
the  other  fymptoms  of  diftempers  are  alfoto  beaccurate- 
]y  confider’d,  or  ctherwife  this  art  is  very  deceitful. 

In  confidering  and  examining  the  urine,  inrefped  of 
the  diagnofric  or  prognoftic  figns  in  phyfic,  we  are  to 
take  notice  of  its  quantity,  color,  fmell,  tafte,  fluidity^ 
and  contents. 

The  urine  increafed  in  quantity  above  what  is 
ufual,  fhews  all  or  fome  of  the  following  particulars; 
abundance  of  watry  drink  made  ufe  of,  a  relaxed 
flare  of  the  glands  of  the  kidneys,  that  perfpiration, 
fweat,  and  fpitting,  are  diminifhed,  that  diuretics  have 
been  taken,  or  the  imperfeCf  mixture  of  the  blood,  fo 
that  the  watry  parts  eafily  feparate  from  the  reft ;  affe¬ 
ctions  of  the  nerves,  or  a  hyfteric  or  hypochondriac 
temper.  Such  urine  alfo  manifefts  the  thicknefs  of  what 
remains,  it’s  acrimony,  thirft,  uneafinefs,  obftrur 
Cf ions  and  the  effe&s  hereof ;  are  a  diabetes,  in  which 
thirft ;  drynefs,  and  fweat  concur. 

Urine  made  in  a  lefs  quantity  than  ufual,  fhews,  lft,  a 
fmall  quantity  of  liquids  drank,  or  too  much  fermented 
fpirits  contained  therein,  2 dly>  the  veftels  obftru&ed  or 
contracted,  or,  3^/j,  an  increafe  of  fome  excretion  or 
other  :  and  if  it  be  quite  ftoped,  it  denotes  an  ifchury 
and  its  various  caufes.  Such  urine  foretells  future  reple¬ 
tions,  heaviness,  ftupidity,  and  trembling  convulfions, 
efpecially  an  apople&ie  deaths  if  it  proceed  from  a  fecpnd 
caufe  affign’d. 
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Thin,  limpid  urine,  like  water,  without  color,  tafte, 
or  fmell^and  made  in  great  quantity,  fliews  much  wa¬ 
ter  or  watry  liquors  drank;  the  veffels  of  the  kidneys 
very  much  contracted ,  and  the  humors  briskly  circula¬ 
ting,  the  ftriCt  cohefion  of  oyl,  fait,  and  earth  in  the  u- 
rine,  their  tenacity  and  difficulty  of  mixture  with  it ; 
or  violent  paffions  of  the  mind,  hyfteric  or  hypocon- 
driac  fits.  It  alfo  difcovers  the  green  ficknefs  in  vir¬ 
gins,  or  delivery  to  have  preceded;  that  the  vifcera  are 
unfit  for  coCtion,  that  the  blood  abounds  with  crudities 
and  phlegm,  and  that  the  veffels  and  vifcera  are  obftru- 
Cfed.  In  acute  diftempers  it  fhews  the  want  of  con¬ 
coction,  and  a  crifis ;  alfo  when  the  morbific  mat¬ 
ter  is  drove  into  the  lower  parts  of  the  body.  The 
fame  kind  of  urine  foretels  the  fame  things  as  that  made 
in  too  great  a  quantity.  And  in  acute  and  inflammatory 
difeafes  it  fhews  the  worft  condition  of  the  vifcera,  ra¬ 
ving,  phrenfy,  convulfions,  and  death  occafioned  by  a 
gangrene  from  the  fharpnefs  retained. 

Red  urine,  withouc  a  fediment,  in  acute  diftempers, 
fliews  a  violent  attrition  of  the  parts  of  the  humors,  and 
betwixt  them  and  the  veffels;  it  fhews  alfo  an  intimate 
and  firm  mixture  of  oyl,  fait,  earth  and  water,  in  the 
humors,  and  therefore  a  great  degree  of  crudity  in  the 
morbific  matter;  and  consequently  the  long  continuance 
of  the  difeafe  and  a  great  deal  of  danger.  Such  urine 
fliews  gangrenous  deftruCtions  of  the  fmall  veffels,  e- 
fpeciaily  in  the  Cerebrum  and  Cerebellum ,  and  death , 
alfo  difficult  concoCtion,  a  flow  and  very  doubtful  cri¬ 
fis  ;  all  which  are  the  worfe  the  redder  it  is,  and  the 
more  free  from  fediment.  Flame  coloured  urine  without 
fediment,  and  thin,  fliews  the  fame,  but  is  much  more 
dangerous. 

Red  urine  with  a  plentiful  heavy  fediment  like  brick- 
duft  or  bole,  fhews  a  great  ferment  and  attrition  pre¬ 
ceding,  relaxed  veffels,  ftiarp  fait  blood,  dilfolv’d  and 
unfit  for  nourifiiment,  ftrong  intermitting  fevers,  and 

northern  climates  denotes  the  fcurvy,  Such  urine 
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(hews  the  length  of  a  di  (temper,  the  attrition,  weaken* 
ing  and  de(lru<5lion  of  the  veffels,  diffolving  fweats. 
Urine  and  faliva  plentifully  difcharged  as  well  as  the  ex¬ 
crements;  alfo  confumptions  and  dropfies.  If  in  fuch 
urine  the  fediment  be  branny  or  fcaly  it  (hews  the  fame, 
but  in  a  greater  degree. 

If  the  urine  be  of  a  faffron  color,  and  (tains  what 
is  put  into  it,  or  changes  the  glafs  of  that  color,  and 
hath  a  fediment  like  the  former,  it  denotes  the  jaundice, 
find  its  fymptoms  in  the  belly,  skin,  and  hypochondria . 

Urine  of  a  green  color  with  a  thick  fediment,  de¬ 
notes  a  melancholy  temper,  and  that  the  diffolv’d  mat¬ 
ter  begins  to  feparate,  which  fhews  great  uneafinefs  a- 
bout  the  heart,  and  in  the  belly,  iliac  and  cholic  pains; 
which  makes  it  evident,  that  this  humor  is  diffolved 
and  in  motion,  and  dyes  through  the  blood  and  bow¬ 
els,  which  occafons  feveral  acute  diflempers;  from 
whence  we  may  know  what  to  think  of  black  urine, 
that  being  of  the  fame  or  a  worfe  nature. 

Blood,  matter,  caruncles,  fmall  filaments,  hairs,  lit¬ 
tle  eel-like  firings,  concretions  fmall  fand  of  (tones,  and 
(lime  at  the  bottom,  drew  the  faults  of  the  kidneys, 
ulcers,  bladder,  fedicles,  teminal  veffels,  profirata,  of 
the  glands  of  the  urethra  and  of  the  urethra  it  felf.  But 
the  nature  of  the  evil  denoted  by  thefe  fymptoms,  and 
the  part  affedled,  mud  be  learnt  from  the  concurring 
figns,  which  appear  in  the  feveral  difeafes. 

If  the  urine  appears  fat,  it  hath  commonly  fmall  fands 
in  it,  adhering  together  by  a  vifcid  (lime,  and  fo  form¬ 
ing  a  fort  of  oy ly  skin  or  membrane ;  which  fhews  a 
great  deal  of  earth  and  grofs  falts  in  the  blood,  and  pro¬ 
duces  the  fcurvy,  (lone,  but  urine  which  is  truly 
fat  and  oyly,  though  this  feldom  if  ever  happens,  wou’d 
denote  the  veffels  worn  out  with  great  attrition,  diffol- 
yed  and  mixed  with  the  blood  and  feparated  along  with 
the  urine ;  alfo  fharp  humors,  a  phthifis,  and  atrophy. 

Urine,  which  upon  fhaking  retains  froth  a  long  while 
denotes  that  th*  oyl  and  fait  are  united  into  a  foapy  fob* 

(lance. 
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fiance,  which  enereafes  the  tenacity  of  the  mixture,  and 
denotes  a  difficult  concodion  and  cribs,  difiempers  of 
the  lungs,  and  catarrhs  in  the  head. 

Fetid  urine,  denotes  fait  and  oyl  attenuated,  dif- 
folved,  and  almoft  putrefy’d ;  which  makes  a  great 
difference  in  chronic  difiempers  as  well  as  acute,  and 
caufes  a  difficult  cure. 

Urine  coloured  and  without  fait,  fliews  the  firength 
decayed,  and  death  approaching ;  if  pale  and  thin,  with 
a  flimy  tough  fediment,  and  hath  a  fait  putrid  fmell,  it 
commonly  denotes  the  ftone  in  the  bladder. 

The  urine  in  acute  fevers  affords  fome  prognoftics, 
for  when  it  hath  a  white,  light,  fmooth,  equal  fedimeat, 
which  foon  fettles,  broad  at  top  and  final!  below,  and 
hath  fcarce  any  fmell  during  the  whole  time  of  the  difi 
eafe,  even  to  the  cribs,  is  a  very  good  bgn.  Much 
white,  hot  urine  with  a  copious  fediment  and  white, 
difcharged  at  the  critical  time,  is  a  good  bgn,  heals  and 
takes  away  abfceffes.  Urine,  on  the  indicating  criti¬ 
cal  day,  with  a  white  orreddifh  fediment,  being  copious 
and  relieving,  denotes  a  perfect  cribs  on  that  day. 
Thin,  dark  colored  urine  with  a  fediment,  alfo  that 
which  is  thin  and  watry,  thin  and  golden  coloured  and 
not  turbid,  turbid  and  not  fettling,  in  acute  fevers,  • 
fliews  conco&ion  hindered,  great  crudity,  a  difficult 
cribs,  the  length  of  the  difteniper,  and  the  utmoft  dan¬ 
ger  ;  but  in  acute  inflammatory  difiempers,  bidden  death ; 
in  moderate  acute  difeafes  that  they  will  be  long  and 
troublefome  with  a  future  abfcefs,  or  a  various  tranflati- 
,on  of  the  morbific  matter. 

From  the  urine,  therefore  we  may  learn  the  difpofi- 
tion,  firength  and  fymptoms  of  the  blood ;  the  fiate 
of  the  difeafe  and  concodtion ;  the  fiate  of  fecretion 
and  the  cribs  ;  difiempers  of  the  kidneys,  ureters, 
bladder,  tefticles,  vafa  deferential  veficula  femtnales ,  pro- 
-ftata,  Gowpers  glands  and  the  urethra ,  with  fome  dis¬ 
orders  of  the  bile.  The  refi,  if  gueffed  at  by  the  u- 
rine  alone,  are  very  uncertain  and  ridiculous. 


HUG  I  E  I  N  E 


PART  IV. 


Chap.  I. 


the  JSlecejfmes  to  the  Prcfcrvation  of 

Health. 


jHERE  are  three  things  neceflary 
to  the  prefervation  of  health ; 

To  have  a  regard  to  whatever  may 
continue  it  when  prefent;  Second^ 
To  prevent  diftempers  from  the 
difpofition  of  the  Body,  where  they 
lurk,  as  in  their  feeds,  and  are  eafily 
ftirred  up;  And,  Thjrdlj,  to  difpofe  the  body  to 
1  life? 
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Since  health)  then,  is  an  aptnefs  in  the  body  to  ex- 
ercife  all  its  affions ;  and  fince  this  confifts  in  a  deter** 
minate  difpofition  of  all  the  parts,  both  folids  and 
fluids,  to  motion,  it  follows  that  health  it  felf,  tho’  once 
perfe<5£,will  from  its  own  nature  wear  away  the  folid  partss 
confume  the  fluids,  corrupt  both,  and  fo  deftroy  it  felf. 

Health,  therefore,  is  preferved  by  reftoring  the 
fame  quantity,  and  quality,  of  all  the  parts  in  the body, 
fuch  as  they  were,  before  their  deftru&ion,  either  in 
the  folid  or  fluid  parts.  The  matter  which  ferves  to 
this  purpofe  is  folid  and  fluid  aliment,  and  in  fome 
meafure  the  air,  which  are  prepared  and  carried  into 
the  body  by  the  vital,  natural,  and  animal  fun&ions ; 
and  the  fame  being  thus  prepared  and  apply’d  to  the 
places  requifite,  and  which  want  repair ;  and  by  the 
fame  a&ions  the  body  is  freed  from  what  is  fiiperfluous? 
crude  and  hurtful, 

Wherefore,  it  is  plain,  that  the  whole  art  of  pre- 
ferving  health  is  deliver’d  in  the  chapter  of  nutrition* 
and  the  laws  there  laid  down;  yet  it  is  difficult  to  ex- 
prefs  them  fo  clearly,  that  they  fhall  eafily  come  un-> 
der  every  man’s  obfervation,  by  reafon  of  the  proper 
difpofition  attending  every  Angle  perfon ;  which  there¬ 
fore  works  different  effe&s  in  men,  that  obferve  the  fame 
way  of  living ;  fo  that  every  one  keeps  his  own  health 
entire,  though  they  feverally  make  a  different  and  quite 
oppofite  ufe  of  the  fix  non-naturals ;  when  on  the  con¬ 
trary,  if  they  fhould  fucceffively  change  their  methods 
of  living  amongft  themfelves,  thofe  that  fuddenly  al¬ 
ter  d  they  would  be  fick,  who  proceeding  in  their  own 
way  enjoy  health. 

And  this  cuftom,  which  is  well  enough  call’d  a 
fecond  nature,  goes  a  furprizing  length  in  the  ef¬ 
fects  of  the  air,  meat,  drink,  motion,  medicines^ 
poifon,  or  other  things.  Wherefore  a  fudden  change 
from  things  ufual  to  new,  is  always  dangerous,  though 
from  ill  habits  to  reputed  good  ones.  But  gradual 

changes.? 
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changes,  and  often  varying  the  way  of  living  is  th£ 
beft  method  to  preferve  health. 

Heavy  air  that  is  ferene  and  dry,  as  fuch  ufually 
proves,  is  always  and  every  where  reckon’d  moft 
w holfome.  The  effeds  of  the  air  are  various,  and  either 
favourable  or  hurtful  to  nature ;  as  we  have  fhewn 
before,  fpeaking  of  the  caufes  of  health  and  difeafes. 

The  qualities  of  the  air,  which  by  their  excefs  pro¬ 
duce  diftempers  may  be  altered  by  their  oppofites,  as 
cold  and  moift  may  be  changed  into  hot  and  dry,  by 
the  help  o  f  fire,  dry  woods  and  aromatics  burnt ;  by  the 
fpontaneous  exhalations  of  hot  aromatics,  obtain’d 
by  the  force  of  fire,  hot  wind  let  in,  or  forced  out 
by  art ;  but  if  the  air  errs  in  heat  and  drinefs,  it  is 
mended  by  difperfing  cold  dews,  artificial  wind,  or  by 
breathing  watry  vapors  from  cold  plants  foaked  in 
water,  as  willow,  poplar,  rofe-tree,  elder,  afii,  mul¬ 
berry,  &c. 

Therefore  ferene  heavy  air  moderately  hot  and 
'  dry,  blowing  from  clear  inland  places,  or  from  rivers 
with  a  gentle  breeze,  free  from  fudden  and  great  changes, 
open  and  rural,  purged  of  fait  and  oily  exhalations,  is 
generally  beft  to  preferve  health. 

That  food  is  reckoned  moft  wholefome  which  is 
moft  fimple,  and  free  from  grofs  feces  and  acrimony, 
and  not  confifting  of  too  volatile  parts,  but  moft  like 
to  our  bodies,  moft  eafily  affimilated  by  co&ion,  and, 
faftly,  fuch  as  has  acquired  this  difpofition  by  means 
bf  the  art  of  cookery. 

Of  this  kind  are  all  fuch  things  as  are  made  of 
corn,  and  moderately  dried  and  frefh,  as  wheat,  barley, 
oats,  &c.  prepared  by  grinding,  fermentation,  baking, 
&cr  fb  as  to  make  bread  of  a  grateful  tafte  and  fmell; 
of  pulfe,  green  or  full  ripe,  as  beans,  peafe,  lentils, 
Cfc.  prepared  by  boiling,  baking,  ftewing,  or  of 
frefh  and  green  pot-herbs,  as  the  leaves  of  lettice,  fa- 
vory,  purflain,  leeks,  cabbage,  mallows,  beets,  grc. 
moderately  ftewed  in  their  own  juice,  or  ptherwife 
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duly  prepared ;  of  the  more  folid  fruits,  as  almonds, 
nuts,  turnips,  parfnips,  and  fuch  like;  or  apples,  pears, 
prunes,  cherries;  or  out  of  the  juice  and  fubftance  of 
found  animals,  which  are  young  and  not  too  fat,  as 
birds,  beafts,  fifh,  infeds,  or  fhell-fifh,  boiled, 
baked,  fried,  or  ft  e  wed;  alfo  milk  and  eggs  afford 
good  and  wholefome  nourishment. 

Hard,  dry,  grofs,  heavy,  and  clogging  food  is  fit 
for  thofe  who  have  firm  vifcera  and  a  good  digeftion, 
ftrong  mufcles,  and  ufe  much  exercife:  But  foft, 
{lender,  light  diet  is  hurtful  and  unfit  for  fuch,  or  re¬ 
quire  that  they  fhould  be  continually  feeding.  But 
thofe  whofe  vifcera  are  weak,  and  have  a  difficulty  of 
digeftion,  and  live  a  quiet  fedentary  life,  require  a  foft 
diet,  like  chyle  ready  digefted,  and  prepared  conveni¬ 
ently  cither  by  art  or  nature.  In  conftitutions  inclined 
to  acidity,  aikalious  things  are  proper,  and  on  the 
contrary. 

And  thus  we  are  to  judge  both  as  to  the  quantity, 
quality,  and  preparation  for  our  diet,  firft  knowing  1 
the  ftrength  of  the  body,  the  nature  of  the  humors* 
temper,  age,  fex,  and  the  manner  of  living  and  em¬ 
ployment  of  the  perfon.  Such  a  quantity  of  food  is 
mo  ft  proper  for  any  one,  by  which  he  afterwards  finds 
Jhimfelf  refrefhed,  without  heavinefs  and  dulnefs :  Mo¬ 
deration  is  beft  for  weak  perfons,  and  excels  more  agree¬ 
able  to  ftrong  bodies. 

Pickles  made  of  acids,  fait  and  aromatics,  are  pre-» 
judicial  to  found  bodies,  hurt  the  fmall  veffels,  and 
creating  a  falfe  appetite  by  their  pungent  quality,  op- 
prefs  the  body  more  than  they  nourifh  it. 

From  hence  we  may  underftand  what  fort  of  drink 
is  convenient,  for  if  that  be  required  only  to  quench 
thirft,  and  to  dilute  the  thicknefs  or  acrimony  of 
the  folid  food,  then  cold,  clear,  running,  water,  without 
fcent  or  fait,  and  flowing  upon  a  clean  bottom,  is  the 
beft  drink  for  a  found  man.  But  if  fuch  drink  be 
neceffary  as  warms*  ftirnulates  motion,  and  attenuates. 
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then  malt  liquor  is  better,  and  that  when  it  is  purged 
of  its  dregs  and  fettled,  asalfothin,  grateful  and  pleafant* 
wines;  the  choice  of  which,  their  quantity  and  ufe* 
are  to  be  judged  of  by  the  condition  of  the  perfon. 

Meat  which  is  not  too  fat,  with  the  drinking  of 
water,  makes  bodies  lufty  and  ftrong.  Such  motion 
as  juft  raifes  a  moderate  appearance  of  fweat,  or  indu¬ 
ces  a  fmall  fenfation  of  wearinefs,  after  digeftion  is  be¬ 
gun,  but  with  a  mixture  of  lightfomenels,  is  beft ;  and 
this  gives  us  alfo  a  rule  for  reft. 

The  beft  time  for  fleep  is  when  the  body  is  drowzy ; 
and  the  beft  rule  of  waking  is  when  the  agility  of  the 
body  dictates  it.  All  medicines  that  caufe  a  difcharge, 
or  are  ftiarp  and  acrid,  fhould  be  avoided ;  but  cleanfing 
the  external  skin  by  rubbing,  wafhing,  baths,  fomen¬ 
tations,  and  fwimming,  are  wholfome.  Paffions  of 
the  mind  are  not  altogether  to  be  fuppreffed,  nor  to 
be  too  much  ftirred  up ;  the  one  occafions  fluggifhnefs* 
the  other  perverts  circulation.  Hope  and  defire  are  ob- 
ferved  to  be  exceeding  wholfome* 


Chap.  II. 


Concerning  theTrevention of  ‘Diflempers. 

IN  order  to  prevent  diftempers,  the  caufe  is  to  be 
oppofed  as  foon  as  we  perceive  the  leaft  figgs  of 
their  approach. 

The  beft  preventing  medicines  againft  diftempers 
juft  approaching,  are  abftinence,  reft,  drinking  warm 
water ;  pleafant  and  eafy  motion,  continued  till  it  be¬ 
gins  to  raife  a  moderate  fweat,  and  a  good,  long  fleep, 
the  body  being  well  covered ;  by  which  means  grofs 
humors  are  diluted,  the  veffdjs  relaxed,  and  what  was 
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hurtful  is  difcharged ;  nor  is  there  any  thing  which  de¬ 
fends  bodies  more  again  ft  the  force  of  external  caufes, 
than  to  be  flow  in  leaving  off  winter  cloathing  in  the 
fpring,  and  quick  to  put  it  on  in  autumn. 

To  this  alfo  a  moderate  diet  much  contributes,  con¬ 
fiding  of  Ample  things  according  to  the  rules  juft  laid 
down ;  in  the  fummer  the  diet  ought  to  be  fmooth  and 
foft,  loofening,  moift,  and  gentle,  of  herbs,  fruit, 
milk  and  broths;  with  a  large  quantity  of  watry  or 
well  diluted  liquors,  and  a  gentle  motion  of  the  body ; 
all  violent  exercife  being  avoided. 

In  the  winter  groffer  diet  may  be  proper,  which  is 
hard  and  dry,  feafoned  with  fpice  and  fait,  meat  roaft- 
ed,  bread  well  baked,  and  wine  fparingly  drank ;  with 
the  exercife  a  little  more  violent.  In  the  fpring  and 
autumn  the  diet  is  to  be  moderate,  in  a  medium  be¬ 
twixt  that  of  fummer  and  winter,  confidering  which 
of  the  feafons  is  neareft. 


Chap.  III. 


Of  the  ‘Diet  proper  to  prolong  L,ije. 

A  found  body,  by  the  actions  infeparable  from 
life,  fuffers  fuch  a  gradual  change,  that  the 
fmalleft  veffels  become  ft  iff,  and  the  minuteft  grow 
together  into  fibres  unfit  for  humors  to  pafs  through; 
the  greater  veffels  become  hard  and  narrower,  and  all 
are  contra&ed,  and,  being  compreffed,  grow  together, 
which  occafions  drinefs  and  unaptnefs  to  motion  in  old 
men.  By  this  means  the  actions  of  the  fmall  veffels. 
are  deftroy’d,  and  the  humors  ftagnate  and  grow  thick 
in  them,  and  the  fibres  adhere  together;  thus  the  moft 
fubtle  parts  are  wanting,  digeftion  is  weakened,  nou- 
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rifhment  is  deficient,  and  the  gro/Ter  humors  only 
circulate  through  the  large  veftels  flowly,  and  fupport 
life,  without  the  animal  actions,  till  at  laft  thefe  changes 
bring  on  inevitable  death  from  old  age,  the  fucceffor  of 
perfect  health. 

This  happens  fooner  if  the  a&ions  of  life  have 
been  violent,  but  later  if  moderate.  A  juft  medio¬ 
crity  here  feems  to  promife  long  life,  efpecially  if 
the  directions  in  the  two  foregoing  chapters  concur 
in  their  effedrs,  fo  that  they  do  not  interrupt  this 
end :  The  principal  means  for  obtaining  whereof  are  as 
follows. 

All  the  a&ions  of  life  ought  to  confpire,  fo  that  the 
loft  parts  may  be  reftored,  what  is  taken  in  affimilated, 
and  the  increafe  of  growth  continued  to  its  juft  pe¬ 
riod,  the  feces  being  expelled,  gently,  kindly  and 
daily.  Exercife  ought  to  be  moderate  and  conftant, 
till  the  beginning  of  wearinefs;  in  childhood,  gentle* 
increafing  gradually  with  the  ftrength  of  the  body, 
and  to  be  leffen’d  as  age  comes  on;  life  being  various 
in  every  condition,  efpecially  in  husbandmen. 

Thofe  exercifesof  the  mind  fhould  be  chofen  which 
are  mo  ft  fuitable  to  every  genius,  and  thefe  are  to  be 
fo  governed  and  moderated,  as  not  to  dull  or  exhauft 
the  Spirits,  or  prey  upon  them  by  too  much  action. 
In  childhood  too  hard  ftudy  is  to  be  reftrained,  and 
the  increafe  to  be  gradual,  and  in  older  years  to  be  more 
moderate,  and  often  varied  as  to  the  fubje<ft. 

Meat  that  is  fimple,  hard,  dry,  firm,  and  unapt  to 
putrefy,  without  fharpnefs,  confifting  of  bread, 
roots,  fruits,  which  are  a  little  rough,  of  the  parts  of 
animals  a  little  falted,  and  filh  prepared  in  the  fame 
manner,  are  moft  wholfome  :  In  childhood,  milk, 
bread,  and  ftrong  diet  by  degrees,  as  they  grow  in 
years;  and  as  old  age  comes  on,  the  diet  is  to  be  al¬ 
tered  again  to  that  of  children. 

The  drinking  of  good,  cold  water  ought  to  be 
ng,  fufficient  only  to  quench  thirft,  dilute,  and 
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be  ferviceable  to  the  conftitution,  and  is  beft  judged 
of  by  the  effeCb ;  beer  and  wine,  that  are  ripe,  pure* 
and  foft,  fhould  be  ufed  moderately,  too  much  being 
very  pernicious.  In  childhood,  milk,  gradually  di¬ 
luted,  and  then  water ;  and  in  old  age,  foft  wines. 

In  the  mean  time,  great  abftinence,  the  moft  thin, 
drying,  or  emaciating  diet,  very  feldom  ufed,  is  of 
great  advantage.  As  old  age  increafes,  the  introdu¬ 
ction  of  nouriftiment  into  the  parts  may  be  encouraged, 
by  external  applications,  as  vapors,  fomentations, 
baths,  glyfters,  and  unguents. 

The  air  ought  to  be  pure,  and  fuch  as  we  meet  with 
upon  mountains,  in  the  fields,  fhady  woods,  or  inland 
places,  and  moderately  cool.  The  difcharge  of  grofs 
humors,  in  old  age,  is  to  be  promoted  by  mild  and 
fafe  things,  which  excite  the  fibres,  and  diffolve  the 
feces,  or  groffer  excrements,  fuch  as  faffron,  fait,  aro¬ 
matic  gums,  with  honey,  and  the  fofter  kinds  of 
wine. 

The  almoft  radical  change  of  the  humors,  refol- 
vents,  and  the  difcharge  of  them,  as  they  are  approved 
methods  of  cure,  by  the  help  of  Argentum  vivum ,  or 
by  attenuating,  drying,  and  fudorific  decoCtions,  ex¬ 
cellently  difpofe  the  body  to  throw  off  the  old,  and 
acquire  a  frefh  (upply  of  vital  matter:  By  which 
means,  artificial  prudence  may  prolong  the  term  of 
life. 

Vapors,  fomentations,  ointments,  baths,  and  glyf¬ 
ters,  of  fweet  and  gentle  perfumes,  milk,  broth,  oil, 
and  live  animals,  are  very  good  remedies  againft  the 
drinefs  of  old  age,  and  prolong  life,  though  hurtful 
in  youth. 

From  what  hath  been  faid,  it  appears  alfo,  that  thofe 
things  which  make  the  body  large,  hard,  firm,  and 
durable,  and  reftrain  violent  diftempers,  often  dull  and 
obftruft  the  edge  of  the  moft  lively  mind,  by  render¬ 
ing  the  organs  coarfe :  Nor  are  the  helps  which  caufe 
the  moft  perfeft  health  the  means  to  procure  long  life. 
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The  great  promifes  made  with  aflurance,  as  to  the 
prolongation  of  life,  are  vain  and  foolifh,  being  unfup- 
ported  both  by  reafon  and  experience :  Of  this  tribe 
are  HelmonP  s  Primwn  Ensy  Paracelfus's  Elixir  Proprie¬ 
tary  ;  the  Primum  Em  of  animals,  foffils,  metals  and 
vegetables ;  often  purging  with  the  leaves  of  black  he- 
lebore,  the  ufe  of  fpirit  or  fulphur  by  the  bell,  fpirits 
of  the  flowers  of  rofemary,  the  virtue  of  a  fpirit  drawn 
out  of  a  young  perfon,  or  long-liv’d  animals  which 
often  renew  their  parts,  and  the  influence  of  the  flars. 

Nor  is  it  likely  that  life  fliould  be  prolonged,  even 
by  the  beft  method  in  nature,  fo  many  years  as  the 
chymifts  pretend,  by  their  art;  but  their  own  experi¬ 
ence  fhews  their  inability  herein. 


THE? 


THERAPEUTICE. 


■e6XSS5^SScSGJ©SXSS5e9GXSG5®G3C3S»t9GXSSSeGXSSHSSX5£?tSG» 

PARTY. 


Chap.  I, 


Of  the  Therapeutic  Tart  of  Thyfic  in 
general ,  with  the  Method  of  healing, 

HIS  laft  part  of  the  elements  of 
phyfic  inftru&s  in  thofe  general  pre* 
cepts,  which  fhew  how  a  phyfician* 
in  the  cure  of  diftempers,  is  to  per¬ 
form  thefe  four  offices;  Firft>  To 
preferve  life ;  Secondly,  To  take  away 
the  caufe  of  di {tempers ;  Thirdly > 
The  diftemper  it  felf ;  And*  Fourthly ,  the  effedfo  of 
that  diftemper. 

Z  z 
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To  anfwer  thefe  ends  the  body  of  the  patient  is  to 
be  altered  Ly  art;  to  which  purpofe  inftruments  are 
required*  by  virtue  of  whofe  application,  the  changes 
neceflary  to  the  performance  hereof  may  be  excited 
and  made.  And  thefe  inftruments  are  called  helps,  re» 
medies,  means  or  medicines.  But  thefe  remedies  are  to 
be  fo  apply’d  to  every  fingle  perfon,  that  they  may 
produce  this  neceffary  alteration ;  therefore  a  phyfician 
ought  fir  ft  to  know  what  is  there  to  be  chang'd  or  ah 
ter’d,  and  then  what  remedies  he  is  to  ufe  for  that  pur* 
pofe;  and  confequently  he  fhould  underftand  what 
effects  will  follow,  upon  the  application  and  ufe  here¬ 
of,  in  the  lick  perfon;  both  which  he  can  only  learn 
from  thofe  appearances  in  the  patient,  difcover’d  by 
the  fenfes,  or  by  juft  reafbning,  from  whence  he  may 
gain  a  true  knowledge  of  the  addon  inquired  after, 
and  the  remedies. 

And  whatever  is  difcovered  in  the  fick  perfon,  fb 
as  to  inftrud  the  mind  of  the  phyfician,  is  called  In - 
dicans  y  or  the  thing' that  indicates;  and  the  knowledge 
of  this  ariling  in  the  mind  of  the  phyfician,  is  called 
the  indication ;  but  that  which  is  by  this  knowledge 
indicated  to  be  done,  is  called  Indicatum. 

The  Indicans ,  or  thing  indicating,  is,  then,  all  that 
is  known  in  the  fick  perfon,  or  concerning  him,  either 
prefent,  paft,  or  to  come,  fo  that  it  may  give  the 
phyfician  a  knowledge  of  what  is  to  be  done,  which 
is  various  and  very  different ;  yet  it  may  all  be  reduc’d 
to,  i.  The  life  remaining  in  the  fick  perfon,  its  caufes, 
nature,  confequences  and  degrees;  and,  2.  To  the  pre¬ 
fent  difeafe,  its  caufes,  and  difpofition,  with  the  con¬ 
fequences  and  fymptoms  thereof. 

For  from  hence  a  phyfician  learns,  what  is  to  be 
done  to  preferve  the  prefent  life,  to  reftore  it  when 
loft,  and  to  remove  what  might  deftroy  or  diminifh 
it ;  alfo  what  medicines  are  to  be  chofen  to  perform  this 
work ;  how  they  are  to  be  adapted  and  apply’d,  and 
at  what  times,  and  in  what  order. 
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That  part  of  the  therapeutics,  which  gives  rules 
to  difcover  what  is  indicated,  is  called  the  method  of 
healing;  of  which  we  fhall  next  treat. 


Chap.  II. 


The  Method  oj  Jrlealmg. 

IN  every  fick  perfon  there  is  life  remaining,  toge¬ 
ther  with  its  caufes  and  effeds ;  and  thefe  are  cal¬ 
led  natural  things,  or  things  according  to  nature,  and 
commonly  nature  it  felf.  And  fince  life  is  always  in 
adion,  there  will  always  be  fome  adions  remaining  in 
the  fick  perfon  which  before  attended  health,  and 
therefore  may  be  edeemed  the  remains  of  the  former 
health,  and  the  efFeds  of  prefent  life,  and  may  be 
termed  drength ;  which  depends  on  the  motion  of  the 
humors  through  the  velfels,  fuch  as  it  is.  And  tho*, 
reduc’d  to  the  lead  degree,  it  yet  continues  the  circu¬ 
lar  motion  of  the  humors,  through  the  heart,  lungs, 
and  Cerebellum ,  wherein  therefore  confids  the  lead: 
degree  of  life,  which  may  be  varioudy  increafed. 

From  whence  it  evidently  appears,  that  thefe  things 
being  underdood  and  confider'd  by  the  phyfician,  re¬ 
quire  the  prefervation  of  the  fick  perfon,  and  his  redi- 
tution  to  a  date  of  health:  Which  knowledge  is  cal¬ 
led  the  vital,  or  prefervatory  indication. 

The  caufe  of  the  didemper  known,  indicates  the 
correding  or  taking  of  it  away,  and  that  caufe  being 
thought  to  precede  the  effed,  the  indication  is  there¬ 
fore  called  the  prefervatory ;  but  the  difeafe  being  per- 
fedly  known,  indicates  the  taking  it  away,  which  is 
called  the  therapeutic?  or  curatory,  indication? 
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The  fymptoms  being  known,  if  they  fhew  much 
danger  or  uneafinefs,  fo  that  the  cure  of  them  cannot 
be  deferred  till  the  diftemper  they  depend  upon  is  cured, 
indicate  their  relief  and  mitigation ;  and  this  is  called 
the  urgent,  or  palliative  indication. 

From  whence  it  appears,  that  what  is  to  be  done 
cannot  be  indicated,  unlefs  we  firfb  know,  what  life 
confifts  in,  and  its  caufe,  alfo  its  ftate,  ftrength,  and 
effetfts;  as  alfo  the  diftemper  being  known,  and  its 
ftate,  ftrength,  and  effects,  as  well  as  caufe :  So  that, 
fir  ft,  what  is  to  be  done  muft  be  indicated,  and  then 
by  what  remedies,  dofe,  condition,  time,  order,  &c. 

But  fince  all  thefe  are  in  one  and  the  fame  fickper- 
ion,  fo  that  everyone  indicates  fome  particular  to  be 
done,  it  often  happens,  that  one  indicates  fomething 
different  from  the  other,  and  fometimes  a  contrary,  or 
a  quite  oppofite  remedy.  From  whence  arifes  that  ufe- 
ful  do&rine  of  the  thing  indicating,  or  that  which 
indicates  the  contrary,  allows,  vindicates,  or  likewife 
oppofes  the  fame,  all  which  may  eafily  be  underftood 
from  what  hath  been  already  deliver’d. 

When  fuch  contrarieties  happen,  there  are  phyficai 
axioms  to  determine,  which  of  thefe  doubtful  indica- 
tions  are  to  be  purfued,  as,  whatever  indicates  in  a  fick 
perfon,  requires,  the  confervation,  or  the  taking  of 
it  away.  Whatever  is  found  in  the  fick  according 
to  nature,  that  requires  its  prefervation.  The  body 
confifts  of  thofe  things  whereby  it  is  nourished.  Like 
things  are  to  be  preferved  with  like.  The  life  which 
remains  is  the  caufe  that  cures  difeafes  by  proper  reme¬ 
dies,  to  which  the  peculiar  temper  of  every  one  con¬ 
curs,  and  without  which  our  labour  is  loft f  Therefore 
when  a  vital  indication  equally  urges,  and  alfo  fome 
other  at  the  fame  time,  the  chief  indication  is  to  be  pre¬ 
ferred  ;  and  where  unequal  indications  urge  at  the  fame? 
the  greateft  is  to  be  regarded.  Things  that  relieve, 
and  thofe  that  hurt,  chiefly  indicate.  Contrarieties 

contraries.  Nature  loves 

things 
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things  cuftomary,  and  bears  things  unufual  with  un- 
eafinefs.  In  the  greateft  maladies  the  mod:  powerful 
remedies  are  to  be  ufed  quickly  and  at  once.  In  lefs 
degrees  of  danger,  milder  medicines  are  to  be  given, 
and  repeated  gradually. 


Chap.  III. 


Of  the  Vital  or  principal  Indication. 

Pip  H  E  condition  of  life  is  known  from  its  ftrength, 
j|L  which  appears  by  its  effe<5h  in  the  fickperfon; 
that  is  the  exercife  of  the  fun&ions  remaining,  depen¬ 
dent  on  the  propulfion  and  motion  of  the  humors 
into  the  velfels  and  vifeera ;  in  which  cafe  there  is  re¬ 
quired  a  juft  quantity  of  apt  humors,  and  a  conti¬ 
nual  a<5tion  thereof  through  the  veffds. 

The  aeftion  of  the  velfels  wholly  depends  on  that 
contraction  of  the  fibres,  by  which,  being  feparated 
from  one  another,  and  diftended  into  an  arch,  they 
contraCl  in  their  length,  difpofe  themfelves  into 
right  lines,  come  towards  the  axis  of  their  cavity,  and 
drive  forwards  the  humors  contained  in  them ;  and  fo 
this  is  properly  the  ftrength  of  the  veffds,  varioufly 
determined  according  to  their  figure. ,  And  it  is  plain, 
that  this  requires  an  elaftic  and  contractive  power  of 
the  fibres,  which  refills  their  diftra&ion,  or  extenfive 
motion. 

And  it  alfo  requires  the  influx  of  the  moft  thin  hu¬ 
mor  into  the  vafcular  membranes  of  the  greater  vef¬ 
fels,  forced  into  the  leaft  nervous  canals,  and  others, 
alternately  to  the  propulfion  of  the  groffer  humors, 
through  the  larger  velfels. 
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Chap.  IV. 

Of  Cordials  and  Diet  proper  for  Jick 

! 'Perjons . 

Since  the  heart,  then,  is  the  principal  caufe  of  all 
thofe  motions  which  give  us  a  juft  eftimate  of  vi¬ 
tal  ftrength,  the  remedies  which  fatisfy  the  vital  indi¬ 
cation  may  properly  be  called  cardiacs  or  cordials, 
though  they  do  not  properly  and  immediately  refpecft 
the  heart  alone. 

Thefe  are  very  various,  but  they  may  be  reduced 
to  the  following  clafles ;  As,  Firft>  Thofe  which  re- 
ftore  the  juft  quantity  of  found  humors,  or  fuch  as 
are  like  them  in  a  human  body ;  Secondly ,  Such  as  in- 
fufe  into  the  fibres  corroborating  ftrength,  and  promote 
their  elafticity ;  Thirdly ,  Such  as  increafe  the  quantity 
of  the  nervous  juice  and  its  motion,  that  the  fmall  vef- 
fels  being  filled,  the  greater  may  be  ftrengthened  as  well 
as  the  lefs;  Fourthly ,  Such  as  ftimulate  the  moving 
fibres,  and  fo  rouze  up  the  fluggifh  veffels  and  ftag- 
nating  humors. 

To  the  fir  ft  of  thefe  claffes  may  be  referred  thofe 
liquors  which  are  endowed  with  th$  faculty  of  nou- 
rifhing  the  body  of  the  fick  perfon,  and  are  fo  pre¬ 
pared  before-hand,  that  they  want  not  the  a&ion  of 
chewdng,  nor  digeftion  in  the  ftomach  and  guts, 
which  are  either  defective,  or  work  too  flowly  in  fick 
people  w7ho  are  weak  and  exhaufted ;  or  confift  of  fuch 
matter,  as  is  not  eafily  fubjedl  to  putrefadlion,  whilft 
the  expulfive  faculty  of  the  vifcera  is  weak,  or  whilft 
fomething  djftemper’d,  and  often  putrefy’d,  as  the 
Saliva^  choler,  or  any  other  fluid,  is  mixed  with  what 
is  taken  into  the  body ;  Laftly>  They  ought  not  %o 
he  of  fuch  a  difpofition,  which  being  like  the  diftem- 
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per’d  humors  in  the  body,  may  cherifh  and  increafe 
their  malignity,  and  fo  favour  the  caufe,  and  exafpe- 
rate  the  fymptoms. 

Such  a  cordial  is  indicated  by  the  defe<5t  of  ftrength, 
and  the  emptinefs  of  the  velfels;  but  the  particular 
matter  required  in  this  cordial  is  known,  if  the  pro¬ 
per  difpofition  of  the  vitious  humors  be  underftood, 
which  being  predominant  produces  ill  fymptoms,  for 
then  it  ought  to  be  fuch  as  is  oppofite  to  that  vicious 
humor;  but  this  do&rine  hath  been  taught  in  the 
femeiotics. 

When,  therefore,  the  humors  are  inclin’d  to  an 
alkaline  nature,  the  matter  of  thefe  cardiacs  is  belt  ob¬ 
tain’d  from  a  due  deco&ion  of  common  grain,  in 
clear  water,  after  that  has  been  well  dried ;  thus  it  may 
be  made  into  a  thin  ptifan,  a  thicker  deco&ion,  a  finooth 
gelly,  or  a  more  folid  gruel.  The  like  preparations  may 
be  had  from  crumbled  bread  boil’d  in  water,  into  pa¬ 
nadas  of  different  confidences.  Oatmeal  and  barley, 
and  all  kinds  of  grain  and  pulfe,  may  ferve  for  the 
fame  purpofe.  Emulfions  alfo,  and  deco&ions  of  al¬ 
monds,  piftachios,  poppy-feed,  &c,  might  here  be 
added. 

Again,  from  fruits  well  ripened,  grateful  and  tart, 
or  a  little  acid  and  fweet,  especially  fuch  as  are  frefh 
and  juicy,  and  candied,  or  boiled  into  a  gelly  with 
water  and  a  little  bread.  To  this  purpofe  alfo,  tartifh. 
apples,  quinces,  oranges,  citrons,  pears,  &c.  may  be 
made  ufe  of;  and  fweet  acids,  as  cherries,  mulberries, 
grapes,  elderberries,  ftrawberries,  likewife  foft 
pulpous  fruit  corre&ed  by  long  boiling  in  water,  and 
made  more  grateful  with  fome  candied  or  pickled  pre- 
ferves,  as  cucumbers,  melons,  &c,  alfo  plants,  as  fuc- 
cory,  purflain,  forrel,  and  fuch  like ;  and,  laftly,  the 
rpilk  of  animals  that  feed  upon  herbs,  whey,  or  skimm’d 
milk,  and  fuch  like,  may  be  ufed  for  the  fame  purpofe. 

The  choice  and  preparation  of  which,  and  the 
quantity  and  manner  of  ufing  them?  are  indicated,  by 
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the  age,  fex,  difpofition,  and  cuftomary  food;  alfo 
by  the  caufe,  the  difeafe  it  felf,  and  its  ftate,  by  its 
continuance  in  refped  of  the  time  part  or  to  come, 
and  its  fymptoms ;  likewife  by  the  feafon  of  the  year, 
the  weather,  &c.  which  happen  with  relation  to  the 
fick  perfon. 

If  an  acid  difpofition  feems  to  be  predominant,  then 
thefe  cardiacs  are  to  be  taken  out  of  thofe  animals  men¬ 
tioned  in  the  firft  chapter  of  health,  the  firmer  parts 
of  which  fhould  be  boiled  with  water  into  thin  broth, 
or  gellies,  to  different  degrees  of  tenacity  and  thick- 
nefs ;  eggs  alfo  may  be  made  ufe  of,  and  fuch  fort  of 
diet  as  is  compounded  of  both  thefe  ingredients.  But 
chat  is  befl;  here  which  is  fed  by  other  animals ;  and 
in  the  ufe  of  them  all  that  is  to  be  obferv’d  which  we 
511ft  now  mention’d.  But  if  a  muriatic  acrimony 
be  predominant,  thofe  things  mention’d  as  good  in  an 
alkaline  temper  may  be  ufed,  tho’  without  being  fea- 
foned  with  fait.  And  if  an  oily  difpofition  reign,  the 
fame  things  are  to  be  ufed,  tno’  without  oil  or  fat, 
and  more  diluted.  It  eafily  appears  what  method  is 
to  be  ufed  when  the  temper  is  too  fluid  or  thick*  in 
thefe  cafes  the  fame  things  may  be  prepared  after  a 
refpe&ively  different  and  proper  manner. 

The  fecond  clafs  of  cardiacs  are  fuch  as  apply  their 
parts  to  the  flaccid  and  empty  fibres  of  the  veffels, 
which  flicking  thereto,  render  them  ftiffer ;  of  which 
kind  are  all  fuch  as  have  a  moderate  aftringent  quality, 
as  rough  apples,  pears,  quinces,  and  fruits  of  the  like 
nature  that  are  a  little  four  or  bitter,  as  medlars,  my- 
robakns,  acorns,  berberies,  myrtles,  rofes,  &c.  and 
fuch  herbs  as  cinquefoil,  tormentil,  biftort,  plantain, 
purflain,  &c.  pomegranate  flowers,  rofe  leaves,  pome¬ 
granate  bark,  Peruvian  and  tamarisk  bark ;  roots  of 
capers,  myrobalans,  maftich,  dragons  blood,  gum  lac, 
bole,  chalk,  allom,  fteel,  &c.  Thefe  by  their  auftere 
quality  bind  together  the  fibres  which  were  flack  and 
hung  loofe  from  one  another,  efpecially  thofe  that  are 
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very  rough  and  acerb,  as  auflere  vegetables  and  foffils, 
unripe  fruit,  calcined  vitriols,  and  bones:  which  are 
of  moft  ufewhen  ground  fmall.  Thefe  are  indicated 
when  there  is  a  great  weaknefs  in  the  whole  body, 
with  palenefs,  coldnefs,  numbnefs,  and  fuperfluous  fe- 
rofities,  and  the  body  is  very  flaccid,  and  the  veflels 
empty. 

But  in  applying  thefe  things  there  is  a  great  deal  of 
caution  to  be  ufed,  flnce  auflere  fubftances  work  and 
fhew  themfelves  too  much  in  the  Prim*  and  ad: 
with  difficulty  amongft  the  internal  parts. 

The  third  clafs  feems  to  confift  in  the  moft  fubtle 
parts  of  found  animals,  that  are  young  and  ftrong, 
which  may  ftrengthen  a  weak  body;  and  this  feems 
to  be  done,  by  infpiring  exhalations  that  flow  from 
them,  when  apply’d  to  the  fick  perfon  like  a  fomen¬ 
tation  ;  and  may  alfo  be  done,  by  fucking  milk  out 
of  their  dugs;  or  by  flefh  well  ftewed  in  a  clofe  vef- 
fel ;  likewife  by  kindly  and  well  fcented  odors,  as  of  fa£- 
fron,  jeflamine,  citrons,  oranges,  bawm,  &c.  or  brisk 
fragrant  wine  that  is  clear,  fweet,  and  fpirituous. 
Thefe  fort  of  cordials  are  neceflary  when  the  fpirits 
are  deficient,  and  there  appear  evident  figns  of  a  lan- 
guifhing  ftate,  as  to  the  mufcular  motion  of  every  kind, 
the  exercife  of  the  fenfes  much  hinder’d,  and  efpecially 
when  the  fluids  clearly  appear  to  be  too  thick  in  the 
other  veflels. 

The  laft  clafs  of  cardiacs  is  fo  various  that  it  ought 
to  be  fubdivided  into  a  great  many  more  to  be  well 
underftood;  and,  firft  come  the  frefli  juices  of  all 
thofe  fruits  in  which  there  is  a  grateful,  acid,  pene¬ 
trating  tafte,  and  a  fweet,  refrefning,  fragrant  fmell, 
and  alfo  feme  nourifhing  quality ;  as  that  of  fweet  and 
four  oranges,  ripe  pomegranates,  good,  fcented  apples, 
melons,  cherries,  flrawberries,  mulberries,  prunes, 
which  in  a  hot  and  dry  temper,  attended  with  weak¬ 
nefs,  are  very  refrefliing.  And  to  this  intention 
anfwers  the  feent  of  fweet  vegetables,  which  have 
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a  gentle  fmell  and  grateful  to  many  perfbns;  as  the 
rinds  of  oranges,  citrons  and  lemmons;  flowers  of 
borage,  betony,  buglofs,  faffron,  jeffamine,  lillies, 
maudlin,  bawm,  myrtle,  faffaphras,  rhodium, 
or  thofe  things  may  be  convenient  which  are  hotter 
and  fharper,  as  roman  and  common  wormwood,  dill, 
angelica,  anife,  mugwort,  calamint,  ground-pine, 
cummin,  carowy,  coriander,  cinnamon,  cardamoms, 
dittany,  galangal,  hyffop,  juniper,  lavender,  laurel, 
maftich,  penny-royal,  rue,  favin,  fage,  thyme,  gin¬ 
ger,  &c.  alfo  gums  of  firs,  and  others,  as  gum  am¬ 
moniac,  bdellium,  elemi,  galbanum,  myrrh,  opopa- 
nax,  fagapenum,  afafoetida,  camphire,  ftorax,  liquid 
amber,  &c.  Some  fmells  which  are  very  particular  have 
Wonderful  ftimulating  effects  in  many  cafes,  as  amber 
benjamin,  caflor,  musk,  dry  and  liquid  ftorax,  and 
civet,  which  are  taken  into  the  body  and  greatly  act 
therein;  there  are  many  different  orders  and  degrees 
of  them,  which  being  endow’d  with  a  volatile,  thin, 
fharp,  ftimulating  quality,  wonderfully  affect  the 
nerves,  and  may  be  reduced  to  acids,  as  wines,  and 
vinegar,  either  Ample  or  made  aromatic,  with  the  ad¬ 
dition  of  Spices ;  or  others  more  fpirituous,  as  Ample 
vegetable  fpirits  prepared  by  fermentation,  or  impreg¬ 
nated  with  the  fume  of  fpices,  or  volatile  alkaline  fpi- 
rits  Ample  or  mix’d ;  diftilled  oils  of  fpices,  or  by  ex- 
preflion,  and  a  great  many  compounded  of  thefe  as 
the  artift  thinks  fit ;  to  which  external  applications 
may  be  referred,  and  liniments,  diet-drinks,  &c.  alfo 
Ample  and  compound  diftilled  waters ,  Ample  and 
compound  balfams,  lozenges  and  confections,  com¬ 
pound,  aromatic  cordial  fpirits  and  oils,  volatile,  oily 
aromatic  and  fpirituous  falts  of  different  kinds,  and 
tinctures. 

Thefe  are  to  be  ufed  with  a  great  deal  of  caution, 
for  when  they  are  given  in  bodies,  where  humors 
flick  in  vefTels  not  well  difpofed  for  the  paffage  of 
liquids,  they  excite  fijch  motions  and  ferments  as 
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quickly  prove  mortal,  by  increafing  the  inflamma¬ 
tion. 

Thefe  forts  of  cordials  are  indicated  by  the  defe&  of 
the  circulation  of  the  humors,  proceeding  wholly 
from  an  inaptitude  and  fluggifhnefs  of  the  hbres,  at¬ 
tended  with  foft  humors,  and  veffels  fit  for  a  free 
circulation  of  the  humors  :  What  fort  of  them  is 
to  be  chofe,  the  confederation  of  the  difpofition  of 
the  diftemper’ d  humors,  and  of  the  cordials  them- 
felves,  will  dire<ft.  And  this  may  be  fufficient  to 
fhew  what  diet  is  fit  for  a  fick  perfon,  in  order  to  re¬ 
move  a  diftemper. 


rpHE  caufes  of  a  diftemper  being  well  known 
JL  by  their  figns,  indicate  their  removal;  which 
if  they  refide  in  the  folid  parts,  require  a  removal  of 
the  external  caufe  that  hurts  or  does  the  damage ;  or  an 
union  of  the  parts  feparated ;  a  feparation  of  the  parts 
vicioufly  joined  together ;  the  taking  away  of  what  is 
is  fuperfluous;  and,  laftly,  an  addition  of  what  is 
wanting. 

The  things  which  indicate  in  thefe  cafes,  being  in 
the  greater  and  fenfible  parts,  require  the  art  of  chi- 
rurgery,  which  is  wholly  employ’d,  to  anfwer  either 
by  manual  operation,  or  remedies  the  five  intentions 
mention’d. 

But  if  thefe  figns  indicating  lodge  in  the  inward 
parts,  they  are  to  be  oppofed  by  other  remedies,  though 
much  like  the  laft  in  operation.  Amongft  thefe,  poi- 
fons  are  the  principal,  which  we  fhall  therefore  firft 
treat  of. 
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Chap.  VI. 

Of  Antidotes  againfl  'Poifons. 

STrong  poifons  being  taken  inwardly,  or  apply ’d 
outwardly,  the  caufes  appearing  by  their  proper 
force,  or  by  corruption  began  in  the  infected  parts, 
indicate,  Firfi ,  The  taking  away  of  the  poifonous 
caufe;  Secondly ,  The  correction  of  it;  Thirdly ,  Its 
expulfion  out  of  the  body;  Fourthly ,  The  mitigation 
of  its  fymptoms;  Fifthly ,  The  arming  of  the  body 
againfl  the  force  of  it  taken  in  or  apply ’d. 

The  caufe  which  fpreads  the  poifon  and  communi¬ 
cates  it  to  the  body,  either  mixing  the  contagion  with 
the  atmofphere,  or  being  already  applied  to  the  body, 
insinuates  it  felf  therein,  if  it  be  known  and  fenfible, 
may  be  taken  away,  Firft,  by  removing  or  defray¬ 
ing  the  poifon’d  or  envenom’d  thing,  and  chiefly  by 
the  means  of  flrong  and  large  fires ;  Secondly ,  by  cor¬ 
recting  the  Air,  that  communicated  the  contagion, 
which  is  befl  done  by  the  thick  vapors  of  fuch 
things  when  burnt  or  made  hot,  as  have  an  oppofite 
difpofition  to  the  known  poifon.  Thus  in  the  plague? 
cauflic,  alkalious,  putrid  vapors  are  to  be  corrected 
by  the  fumes  of  vinegar,  fpirit  of  fait  and  gun-pow¬ 
der;  poifonous  acid  exhalations  by  the  fcent  of  fpiri- 
tuous,  oily  alkalies.  Thirdly ,  by  changing,  diflipating 
and  renewing  the  air,  by  artificial  winds,  efpecially  if 
it  can  be  done  according  to  Hippocrates's  method  of 
tranfmitting  it  by  great  fires  kindled  for  that  purpofe. 
Fourthly  by  avoiding  it,  and  pafling  to  high  mountains 
in  another  place ;  Or,  Laflly ,  by  taking  away  or  cor¬ 
recting  that  venemous  matter  already  receiv’d  into  the 
body  or  apply ’d  to  it. 
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The  prefent,  known  poifon  is  corrected  by  the  appli¬ 
cation  of  fuch  things  as  may  deftroy  it’s  qualities  that 
are  hurtful  to  the  body;  which  in  a  great  many  are 
fcarce  known,  except  by  their  deadly  difpofition,  no  o- 
therwife  difcovered  than  by  the  death  of  the  perfbn  in¬ 
fected  ;  fome  are  known  by  their  furprizing  and  inex¬ 
plicable  effeds,  fome  by  their  effeCts  which  happen  in  o- 
ther  known  diftempers ;  and  in  others  they  are  difcover- 
able  a  priori  by  the  caufe,  the  nature  of  the  poifon  be¬ 
ing  known.  The  firft  which  are  prejudicial  to  the 
whole  fubftance  require  and  indicate  oppofite  remedies 
equally  unknown  with  thofe  poifons,  as  to  the  effeCts ; 
and  thefe  are  called  antidotes,  alexipharmics  and  theria- 
cas,  which  are  only  learnt  by  experience  and  the  doCtrine 
of  poifons. 

The  fecond  fort  which  operate  by  an  occult  quality 
alfo  requires  remedies  called  fpecifics,  that  can  fcarce  be 
found  otherwife  than  by  chance,  but  are  to  be  met  with 
in  the  hiftory  of  poifons. 

The  third,  before  they  kill,  whilft  they  produce 
their  ill  effeCts,  with  which  the  fabric  of  the  body  is 
corrupted  as  in  certain  known  diftempers,  require  fuch 
remedies,  as  have  been  obferved  to  do  good  in  the  heal¬ 
ing  of  fuch  diftempers,  as  diftinguifh  themfelves  by  the 
like  effeCts. 

•  If  the  poifons  be  known  which  either  are,  or  fhall 
be  applyed  to  the  body,  then  thofe  medicines  ought  to 
be  made  ufe  of,  that  have  the  prefent  and  expeditious 
power  of  correcting  that  known  malignity ;  and  thefe 
nave  commonly  an  oppofite  violent  malignity  and  would 
hurt  the  body,  if  the  other  poifon  were  not  firft  re¬ 
ceiv’d  into  it. 

Whence  we  fee,  that  the  difpofition  of  the  poifon  is  to 
be  known  from  the  phyfical  and  medicinal  hiftory  of 
poifons ;  by  the  mechanical  and  chymical  arts,  and  by 
the  effeCts  appearing  upon  anatomical  diffeCtions ;  from 
which  knowledge  the  indications  here  are  to  be  taken. 
And  from  the  indication  thus  taken,  the  matter  of  the 
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correcting  remedy  muft  be  known,  together  with  its 
preparation,  dofe,  application  and  management. 

The  chief  and  almoft  common  antidotes  againft  all 
poifons,  which  therefore  are  of  moft  ufe  where  the  poi- 
fon  given  is  known,  the*  its  lingular  nature  be  unknown, 
are  chiefly  thefe  ;  pure  water,  a  little  more  than  blood 
warm,  drank  continually  and  for  a  long  time ;  alfo  in¬ 
jected  and  externally  apply ’d ;  a  gentle  lixivium  of  com¬ 
mon  water  and  Venice  foap,  ufed  in  a  like  quantity,  man¬ 
ner  and  time ;  Ample  water  made  foapy  with  oxvmel ; 
fweet  oyl,  frefh  and  preffed  out  of  lenient,  fat  and 
mealy  fubftances  or  feeds,  plentifully  drank  for  a  long 
time,  injected,  and  apply ed  outwardly ;  and  the  like 
prepared  of  the  oyl  of  frefh  animals,  boyled  and  dilu¬ 
ted  with  much  water;  and  in  many  fudden  poyfons, 
vinegar  and  opium.  But  a  general  preventing  antidote 
is  not  yet  known,  nor  is  it  reafonable  to  believe,  it 
poflible. 

In  giving  particular  antidotes  there  ought  to  be  a 
great  deal  of  caution  us’d,  for  fince  they  have  a  Angular 
virtue  of  correcting  this  or  that  poifon  only,  they  have 
equally  as  great  or  a  greater  violent  effect  than  that  which 
they  correct ;  and  therefore  thefe  alfo  concurring  in  the 
body  mutually  deftroy  one  another,  and  do  no  great 
harm ;  but  if  given  alone  they  are  often  found  equally 
as  hurtful  as  the  poifon  which  they  are  deAgned  to 
correct. 

But  all  thefe  antidotes,  whether  univerfal  or  particu¬ 
lar  ought  to  be  fo  prepared,  ufed  and  directed,  that 
they  may  be  prefently  and  always  ready,  without  loo- 
Ang  their  ftrength,  to  penetrate  to  thofe  places,  where 
the  poifon  is  lodged  ;  therefore  the  phyAcian  ought 
always  to  have  in  remembrance  the  clafs  which  contains 
all  the  diverAty  of  applications,  the  principal  of  which 
are  a  fuffumigation  oi  the  air,  a  dry  or  moifl:  vapor  Air 
the  lungs,  draughts,  glyfters,  epithems,  baths,  fo¬ 
mentations  ,  injections  for  the  womb,  bladder,  jaws, 
&c» 
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Poyfon  taken  into  the  body  is  expelled  fird,  by  leP 
fening  the  refidance  in  that  place  through  which  it  may 
moft  fafely  be  drove,  where  it  will  be  the  lead  hurtful, 
where  it  may  have  the  quickeft  paffage,  and  be  lead  of- 
fenfive  to  the  principal  vifcera  that  ferve  in  the  functi¬ 
ons  of  life  ;  for  then  by  the  force  of  nature  and  medi¬ 
cines,  it  may  be  forced  thither  and  expelled.  This  was 
formerly  done  by  diction  with  pipes  or  horns,  but  now 
by  large  and  drqng  cupping  glaffes,  applied  with  flame 
and  often  renewedrby  warm  and  very  emollient  fomenta¬ 
tions,  by  leeches, fcarifi cations,  friction,  heat  and  plaiders ; 
fecondly,  by  magnetic  attraction,  whereby  a  body,  for¬ 
cibly  drawing  out  the  venom,  frees  the  fick  perfon,  as 
is  reported  of  the  defh  of  venemous  beads,  the  done 
cerajiis ,  the  done  of  a  ferpent,  and  the  like.  Thirdly, 
By  all  medicines  powerfully  diluting  and  moving,  as 
brisk  vomits  and  purges,  drong  fweats,  and  perhaps  di¬ 
luting  diuretics ;  whence  Vmjc6rdmmy  mithridate,  ve- 
hice-treacle,  the  orvietan,  and  opiate  confections  are  fer- 
viceable ;  which  yet  are  not  be  truded  as  univerfal  cu¬ 
rative  or  preventive  antidotes.  Fourthly,  By  fpeedily 
taking  away  the  part  affected  with  the  poyfon,  which 
is  bed  done  by  actual  cautery. 

The  cruel  fymptoms,  and  fenfible  effects  of  poyfons 
might  eafily  be  reduced  into  clades,  and  fo  be  cured  as 
if  they  were  fingle  didempers.  The  body  may  be 
arm’d  againd  poyfon  to  be  applyed  thereto  ,•  JFird,  By 
tiling  plentifully  the  general  and  particular  antidotes 
which  are  only  fafe,  when  the  nature  of  the  poyfon  is 
£ rd  known,  and  it  be  previoudy  underdood  what  is  to 
be  applied.  Secondly,  By  anointing  that  part  of  the 
body,  where  it  is  feared,  with  oyly  things.  Thirdly,' 
By  keeping  all  the  parts  of  the  body  in  an  equable  Iran- 
fpiration.  But  no  univerfal  antidote  hath  been  yet 
found  out,  as  was  before  noted,  though  a  great  many 
have  beaded  of  it. 

And  what  hath  Been  hitherto  faid  of  poyfons  may 
be  faid  of  the  plague,  contagion  and  other  things,  which 
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“will  be  better  underflood  from  the  following  ihort 
account  of  the  principal  poyfons,  and  their  antidotes. 
Eirfiy  fome  poyfons  may  manifeflly  be  referred  to  a  par¬ 
ticular  acrid,  burning  cauflic,  occafioning  a  gangrene, 
and  putrefaction,  fuch  as  Cabal,  yellow  and  red  arfe- 
nic,  white  arfenic,  fublimed  realgar,  Armenian  flone 
and  lapis  la&uh\  thefe  applied  internally,  or  externally, 
inflame,  corrode,  and  occafion  pain,  heat,  and  drynefs, 
frfi,  in  the  parts  primarily  hurt,  and  preiently  in  the 
whole  body,  bringing  moil  acute  and  inflammatory  di- 
feafes  in  the  mouth,  jaws,  gullet,  flomach  and  inteflins; 
loathing,  vomiting,  dyfentery.  Cholera  morbmy  and  iliac 
paffion  ;  a  livid  palenefs,  a  vertigo,  convulfions,  and 
death  ;  or  if  the  perfon  efcapes  death  3  a  palfy  and  con¬ 
traction.  Thefe  fymptoms  indicate  warm  water  a  lit¬ 
tle  acidulated,  or  fweetened  with  honey,  to  be  drank 
plentifully,  injected,  and  ufed  in  the  way  of  baths. 
If  it  can  be  thrown  out  by  vomiting  and  flool,  it  is 
fo  much  the  better,  and  thofe  ought  to  be  encoura¬ 
ged.  Fat  broth,  milk,  oyl,  butter,  and  oyly  things  are 
good.  But  thofe  that  are  loofening,  {oft,  fat  and  aci¬ 
dulated,  fhould  be  taken  inwardly,  for  a  long  time, 
as  well  as  ufed  in  bathing. 

The  like  fort  of  poyfons  among  the  vegetables  are, 
wolfsbane,  anacardium,  anemone,  Apiumrifusy  Apocy - 
num ,  aron ,  azedarach ,  Cataputia ,  Chamaka  tricoccos , 
Chameleon  niger ,  Clematitisy  Colchicum ,  Corona  imperialism 
Cyclaminumy  Dracontinm ,  E  later  mm  y  Efula ,  Euphorbiumy 
Flos  Africanusy  Grana  NubUy  white  hellebor,  black 
and  green,  hermodadtyls,  hyacinths,  Lanreolct  and 
Aiez^ereum,  Adel  venenatumy  JVapellfssy  JVigella  Jjlvefirisy 
Oleandert  Ramtncvdiy  RicinuSy  fcammony,  oyiy  feeds, 
made  very  rancid  by  long  corruption,  Eithymali  and 
Thapjia.  The  eife&s  and  indication  of  thefe  are  much 
like  the  former,  and  require  the  fame  treatment. 

There  are  other  violent  and  fharp  poyfons,  but 
yet  in  fome  meafure  vilcous3which  flick  in  the  flo¬ 
mach, 


/ 


cf  PHYSIC.  35  J 

mach,  and  affe<ft  the  brain  and  nerves,  after  a  par* 
ticular  manner,  as  the  chryfomels,  the  greater  and  lefler 
hemlock  like  ftone  parfly,  and  the  Gent  a  aquatica  of 
Gefner.  To  which,  for  another  reafon,  we  refer  Cro 4 
cum,  Datyra,  henbane,  Mux  Vomica ,  Oenanthe  apii  fo¬ 
lio,  with  its  poyfonous  juice.  Opium,  nightihade, 
Mdanocerafbs .  Thefe  occafion  vertigo’s,  dimnefs  of 
fight,  raving,  madnefs,  loathing,  vomiting,  dyfenteries* 
horrid  convulfions,  apoplexies,  and  death.  Hence  they 
indicate  the  mo  ft  immediate  ufe  of  vomits,  water, 
oyly,  or  (weetened  with  honey,  or  acidulated,  to  be 
drunk  in  great  quantities*  and  diligently  to  be  repeat¬ 
ed,  by  glyfters,  baths,  and  drinking.  When  the  dis¬ 
temper  is  allayed,  fweating  often,  by  means  of  the 
theriacas,  is  convenient,  and  a  foft  and  thin  diet. 

There  are  ftiarp  poyfons  with  a  manifeft  acidity,  as 
Spirit  of  fair,  nitre.  Aqua  regh ,  Aqua  forth ,  fpirit  of 
fulphur  and  vitriol  ;  and  the  fame  acids  united  with 
metalline  bodies,  are  made  ftronger,  as  a  folution  of 
gold,  and  its  cryftals ;  a  folution  of  filver,  and  it’s 
vitriol.  Lapis  infernalh  ;  a  folution  of  copper,  and  a 
fait  made  from  it ;  a  folution  of  quick-filver  in  fpi¬ 
rit  of  nitre,  fait,  Aqua  forth ,  Aqua  regia,  or  it’s  calci¬ 
nation  with  oyl  of  vitriol,  and  white,  red,  and  green 
precipitate  made  from  thence,  corrofive*  fublimate, 
Merc urius  dutch ,  and  turbith  ;  the  impregnation  of 
antimony  with  Aqua  regia ,  and  an  efcharotic  calx  made 
from  thence.  Thefe  occafion  horrid  taftes,  acid  fe¬ 
tid  fmells*  inflammations,  corrofions*  gangrenous  ef~ 
chars,  loathing,  vomitings,  dyfenteries.  Cholera  morbus* 
moft  cruel  gripes,  heart-burnings,  iliac  pafiion,  cholic, 
tumor  of  the  glands,  a  putrid  feent,  falivation,  fyn- 
cope  and  death.  Thefe  require  to  be  diluted  by  wa¬ 
ter,  and  blunted  by  oyl,  to  be  inverted  and  altered  by 
lixiviate,  foapy,  or  (lightly  alkalious  things,  and  the 
ftrongeft  abforbems  of  acids;  and  when  the  force  is 
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prevented*  the  frequent  ufe  of  oyl,  fat  broth,  and  emub 
fions. 

There  are  other  poyfons  which  are  mixed  of  acrid, 
alkaline  parts,  as  the  allies  of  burnt  vegetables ;  alkali’s 
made  from  thence,  and  rendered  hot  and  fiery,  by  an 
addition  of  lime- Hone  burnt,  eggs,  humors,  flefli  pu¬ 
trefied,  and  falts  feparated  frcm  thence,  and  the  fame 
made  fiery  by  fublimation,  from  a  fixed  fait,  lime,  La¬ 
ps  calaminaris ,  chalk,  iron,  &c.  And  thefe  caufe  a 
quick,  violent,  and  fiery  inflammation,  erofion,  gan¬ 
grene,  burning  pains  every  where,  a  great  third,  con- 
vulfions,  acute  fevers,  a  deadly  fmell,  a  total  diffolu- 
tion  of  the  humors,  and  a  putrefa<5lion  of  thofe,  as 
well  as  the  vifcera,  and  death.  Thefe  require  great 
dilution  by  water,  and  loofening  things,  and  to  be 
blunted  by  oyly,  fat  and  earthy  oleaginous  things,  to 
be  corrected  by  diluted  acids,  volatils,  and  fuch  as  are 
difpofed  to  motion.  The  conftant  diet  is  to  be  aci¬ 
dulated,  oyly,  and  emollient. 

Some  things,  by  their  Angular  acrimony,  are  of¬ 
ten  deadly,  but  fa  that  this  acrimony  fcarce  fhews 
itfelf  any  other  way,  but  by  its  mortal  effe&s  in  hu¬ 
man  bodies*  Asbrafs,  zy£s  uj}umy  the  calx  of  it  made 
by  corrofives,  the  flowers  of  it,  and  its  fcales,  Cro¬ 
cus  of  antimony,  the  calx  of  it  prepared  by  burning, 
alfo  the  glafs  of  it ;  pure  flowers  of  antimony  made 
with  fire  alone,  alfo  with  fal  armoniac ,  and  then  waft¬ 
ed.  Thefe,  taken,  occafion  loathing,  vomiting,  dyfen- 
teries,  Cholera ,  too  much  purging,  violent  pain  of 
the  bowels,  cramps,  fainting  fits,  great  uneafinefs, 
and  death.  They  alfo  require  diluting,  emollients, 
and  to  be  blunteds?  by  acids,  and  liquors  fweetened  with 
honey,  immediately  applied  upwards,  downwards  and 
externally,  and  then  opiates  and  oyly  things, 

Befides  thefe,  they  reckon  fix  fharp  poyfons,  that 
are  merely  mechanical,  the  diamond,  mountain  cry  ft  ah 
filings  of  iron,  filings  of  brafs,  burnt  alum,  bruifed 
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glafs,  and  the  like.  Thefe  prick  the  nerves,  wound 
the  veffels,  occafion  convulfions,  hemorrhages,  and  ul¬ 
cers,  and  indicate  the  immediate  and  plentiful  ufe 
of  butter  and  oyl. 

There  are  poyfons  alfo,  that  by  binding,  thickening, 
©bftrudling  and  drying,  kill  foon,  or  {lowly,  as  quick 
lime,  and  that  Hacked,  Gypfum,  lead  rafped,  or  in 
fcales,  cerufe,  minium,  glafs,  litharge,  the  allies  of  tin 
burnt,  Jynopis,  femen  PJyllij ,  fungi,  agaric ,  the  fponge  of 
thedog-roie,  bird-lime.  Thefe  bind  up,  obflrudl,  and 
choak  the  vefTels,  often  occafion  miferable  diftempers, 
and  after  long  languifhing,  death  itfelf.  They  indi¬ 
cate  the  ufe  of  vomits,  purging,  diluting,  fpirituous 
acids,  oyly,  fpirituous  alkalies,  and  all  foapy  things, 
which  are  to  be  applied  prefentlv,  long  continued  and 
repeated. 

There  are  other  forts  of  poyfons  called  heteroclites, 
wholly  obnoxious  to  life,  unintelligible,  or  not  yet 
explained  in  their  virtue  and  effedls,  but  well  known ; 
which  being  taken,  applied,  or  by  a  bite  or  ftroke 
occafion  death  :  as  cantharides,  fpiders,  the  tarantula, 
afps,  vipers,  ceraftes,  prefler,  feps,  a  fcorpion,  a  mad  dog, 
a  toad,  bupreftis,  ftellio,  falamander,  the  Lepus  marinus , 
Paflimca  marina,  and  the  like.  Thefe  produce  various, 
wonderful,  inexplicable  effedls,  and  then  death.  The 
indication  here,  if  they  be  taken  inwardly,  is  prefent- 
ly  to  make  a  difcharge  by  vomit ;  to  dilute  very  much 
by  watry  things,  to  mollify  by  laxatives  and  emol¬ 
lients,  and  fuch  things  as  are  oyly,  to  refill  putrefac¬ 
tion  by  fpirituous  acids  and  falts.  If  they  adl  exter¬ 
nally  by  blow,  biting,  or  application,  then  the  poy- 
fon  is  to  be  drawn  out  through  the  place  infedied, 
by  fudlion,  fcarification,  burning,  emollients,  and  fo¬ 
mentation,  and  plentiful  fweating  raifed  by  penetrating 
antidotes,  diluted  and  refilling  putrefadiion  ;  the  poy** 
fon  alfo  is  to  be  weakened  by  acids,  and  faline  ox 
fpeciftc  antidotes. 


A  Complete  Theory 

Lafilji  there  are  fome  things  which  kill  in  a  mo 
jnenr,  by  fuffocating  in  the  form  of  vapor,  as  the 
fmoak  of  burning  coals  clofely  confined,  fubterraneous 
air  long  fhut  up  ;  the  fleams  of  fermenting  wines, 
and  the  fine  duft  of  cjeflru&ive  fungus’s,  the  fumes 
of  fulphur,  and  a  great  many  more  fuch  like.  Thefe 
prefently  fo  affebl  the  lungs  and  the  nerves,  that  they 
are  fcarce  curable. 

The  remoter  caufes  of  diflempers,  being  evident  to 
the  fenfes,  are  eafily  altered,  or  taken  away,  for  they 
indicate  an  alteration  in  the  fix  non-naturals.  But  if 
the  fame  lye  more  hid,  yet  being  known  by  their  fen- 
fible  effects,  they  indicate  by  thefe  Phenomena,  proper 
and  fit  remedies. 

The  courfe  of  thefe  Phenomena*,  rightly  obferved, 
teaches  us,  by  what  medicines,  in  what  time,  order  3 
manner  and  way  we  are  to  ufe  them,  to  correbl  and 
expel  the  proximate  or  material  caufe  of  diflempers  in 
human  bodies.  Accurate  obfervation  of  the  fame  things 
alfo  teaches  us,  what  is  wanting,  and  what  fubilitutes 
are  to  be  made  Alfo  what  motions  ought  to  be  ex¬ 
cited  and  fuflained,  quieted,  or  diminifhed  to  obtain 
that  end  Therefore  an  exact  and  regular  knowledge 
of  the  effects  tells  us  how  to  correct  or  take  away 
the  caufe. 

From  whence  we  alfo  know  that  there  are  two  ways 
to  lead  us  into  the  knowledge  of  caufes,  methodical 
and  fpecific.  The  methodic  way  to  know  the  caufe, 
and  deftroy  it,  ufes  thefe  helps  and  means ;  firfi ,  it  ac¬ 
curately  tries,  finds,  and  regulates  the  Phenomena,  or 
figns,  and  obferves  the  courfe  of  nature;  fecondly ,  if 
the  flrength  be  wanting  to  perform  thofe  things  which 
are  neceffary  to  drive  out  the  caufe  of  the  diflemper, 
it  f®  fupplies  that  faculty  with  cordials,  or  by  remov¬ 
ing  thofe  impediments,  to  which  purpofe  fuefi  things 
as  dilcharge  the  diflempered  humor  tend  ;  thirdly ,  but 
where  the  actions  of  life  are  percieved  to  rife  too  high. 
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and  fo  rather  ftrike  in  than  root  out  the  caufe  of  the 
difeafe,  then  it  moderates  matters  fo  as  to  bring  them 
to  fuch  a  degree  of  force  as  is  requifte  ;  which  is 
done  by  watry  dilutions,  fweet  foftening  things,  and 
foft  thickening  ones,  and  fuch  as  difcharge  the  natu¬ 
ral  caufe  of  ftrength,  by  opiates  and  anodynes ;  fourth- 
ly<>  by  doing  or  changing  nothing  at  all,  but  v/hat 
appears  neceftary  to  be  done  from  certain  indications, 
But  the  fpecific  method  takes  away  the  caufe  of  i 
diftemper,  by  limply  applying  fuch  a  thing,  as  is  known 
from  cuftom  to  do  good,  without  minding  the  four 
cautions  juft  now  mentioned ;  this,  therefore,  only  de¬ 
mands  the  name  of  the  diftemper,  and  the  medicine, 
as  in  the  cure  of  an  intermitting  fever  by  the  bark, 
of  pain  by  Opium ,  and  of  every  particular  fort  of 
poyfon  by  it’s  proper  antidote,  which  either  corrects 
the  diftempered  humor,  attrafts  or  expels  it* 
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Chap.  VII. 


Of  the  cur  at  he  Indication  in  Dif- 
tempers  of  the  Solids. 

IF  the  diftemper  lies  in  a  Similar  folid  part,  the  know¬ 
ledge  of  it  eafily  Shews  its  indications ;  for  if  it 
be  a  folution  of  unity  it  requires  for  its  cure  ;  Firfi,  The 
taking  away  of  whatever  extraneous  or  dead  thing  is  in- 
terpofed  betwixt  the  feparated  parts.  Secondly ,  The  bring¬ 
ing  of  them  together  into  their  natural  place.  Thirdly , 
That  they  continue  fo  united  without  disturbance. 
Fourthly,  That  they  be  preferyed  in  their  natural  humi¬ 
dity,  heat,  and  foftnefs.  Fifthly ,  A  natural  agglutinati¬ 
on  by  the  help  of  what  is  lay’d  down  there,  or  apply  M 
by  means  of  moderate,  wholefome,  and  liquid  nourish¬ 
ment. 

The  three  firft  are  performed  by  the  hand  of  the  chi- 
rurgeon,  but  the  fourth  by  balfams?  unguents,  foft  and 
fmooth  oyfc  which  refift  putrefaction  ;  as  balfam  of 
Tolu,  Peru ,  Palma,  Capivi,  Adecha,  native  turpentine, 
butter,  marrow,  unguents,  as  Arceush  liniment  and  ba- 
iilicon ;  expreffed  oyl  of  olives,  oyl  of  line-feeds,  di¬ 
gested  with  the  flowery  of  balfamic  herbs,  as  oyl  of  St* 
Johns  wort,  marlhmallows,  agrimony,  and  lillies,  and 
a  great  many  compositions  made  of  thefe.  The  fifth 
intention  is  anfwered  by  preferring  a  regular  diet. 

If  the  Solid  parts  appear  to  be  too  rigid  and  Stiff,  this 
|n  dicates  the  ufe  of  relaxing  applications,  as  fomentations 
and  baths,  convenient  drinks^  injections  and  fleams  of 
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warm  water*  or  applications  of  emollient  deco&ions  of 
vegetables,  as  marfh-mallows,  mallows,  fenugreek-feed, 
and  lin-feed,  quince-feed,  wheat  and  barley,  or  oat  meal, 
in  the  form  of  cataplafms  ;  or  embrocations  of  foft 
oyl,  and,  laftly,  by  moderate  and  often  repeated  mo¬ 
tion. 

Too  great  a  relaxation  of  the  folid  parts  indicates  the 
ftrengthening  of  them,  by  the  cardiacs  before  men¬ 
tioned,  and  by  a  greater  motion  applied  tp  the  body  by- 
rubbing,  riding,  and  exercife,  by  dry  heat  and  warmth^ 
with  a  like  diet  and  air. 

From  whence  it  appears,  what  is  to  be  done  v/hen 
elafticity  is  too  much  increafed  or  diminilhed,  and  in  too 
much  weaknefs  of  the  extremities  of  the  veffels,  as  when 
they  are  crifp  and  eafily  broken,  too  much  contraded^  * 
or  diftra&ed  and  drawn  afunder. 

Thediftempers  of  the  organical  folid  parts,  confifling 
in  bulk,  fituation,  and  cohefion,  have  the  fame  indi¬ 
cations  as  mentioned  in  the  chapter  of  preventive  cure® 
put  the  other  diftempers  of  the  folid  parts  depend  up« 
on  the  fault  of  the  fluids,  of  which  next. 
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Chap.  VIII. 


Of  the  curative  Indications  of  Dif 
tempers  of  the  Fluids , 

THE  diftempered  humors  being  underflood,  in¬ 
dicate  their  alteration,  or  evacuation,  and  dif- 
charge,  at)d  that  in  the  whole  or  the  part  affed> 
ed  alone. 

The  fault  of  a  humor  fixed  in  any  one  Angle  part 
always  implies  the  groffnefs  of  the  humor,  or  the  ill 
condition  of  the  folid  parr,  and  therefore  indicates  a 
change  of  the  humor  as  well  as  the  veffels,  that  they 
may  both  confpire  to  a  free  paffage. 

When  a  humor  is  too  grofs  to  pafs  through  a  part, 
it  may  be  rendered  fit  to  circulate  ;  Firfi ,  By  diluting 
watry  things,  warm,  either  in  drink,  fomentations, 
fleams,  baths,  or  injection  applied  as  near  as  poflible  to 
the  obflru&ed  part.  Secondly,  By  faline  refolvents  appli¬ 
ed  after  the  fame  manner,  as  nitre,  Sal prmelU ,  Nitrttm 
ftibiatum,  Poljchreftms ,  Sdgemm mar'mtis ,  or  armo~ 
mac  ns;  the  flowers  of  fa!-armoniac  with  a  fixed  alkalious 
fait,  borax,  the  fairs  of  burnt  vegetables,  fixed  and  volatile 
alkaline  fairs,  Tart  arum  Jolnbile  and  regeneration*  Third - 
Iy>  By  foapy  things  from  an  expreffed  oyl  and  a  fixed 
alkaly,  or  from  diflilled  oyl  and  a  fixed  alkaly,  or  ex* 
preffed  oyl,  and  a  volatile  alkaly.  To  which  purpofe 
the  bile  from  of  animals  may  be  made  ufe  of,  and  the 
juice  of  abflerfive  plants,  as  lettice,  endive,  fuccory^ 
foap-wort,  &c.  Fourthly,  By  diofe  things  which  are 
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contrary  to  the  caufe  of  the  coagulation,  as  when  it  arifes 
from  acids,  by  the  ufe  of  lenient  alkalies ;  when  from  a 
glutinous  caufe,  by  things  of  a  foapy  nature,  with  the  ad¬ 
dition  of  fait,  when  fuch  proceed  from  too  much  reft  ; 
in  phlegmatic  cafes,  nitrous  and  foapy  herbs  are  alfo  pro-? 
per.  Fifthly ,  By  cordials  of  a  faline,  aromatic,  oily, 
and  fpirituous  nature,  which  ftimulate  and  corred  the 
humors  inwardly. 

If  the  paffage  be  flopped  up  and  obftruded,  it  may 
be  relieved ;  Firfl ,  By  opening  it,  with  the  ufe  of  a  drink, 
fomentations,  vapors,  and  baths  of  warm  water,  altered 
with  emollient  and  faline  ingredients,  and  a  moderate 
heat,  and  fridions  either  dry  or  moift.  Secondly ,  It  is 
to  be  done  by  cherifhing,  and  mollifying,  or  chafing 
the  matter  lodged  in  the  part  with  fuch  things  as  fofren 
and  tend  to  putrefadion  and  fuppuration,  and  to  reduce 
the  matter  into  pus,  which  is  done  by  mild  and  gentle 
meals,  as  of  lentils,  wheat,  barley,  rye,  oats,  linefeed, 
beans,  peafe,  fennugreek-feeds,  ere.  The  emollient  roots 
of  mallows,  marfh-mallows,  white-lillies,  roafted  oni¬ 
ons  ;  flowers  of  mallows,  marfh-mallows,  and  melilot  5 
leaves  of  mallows,  mercury,  figs,  &c.  the  whites  of 
eggs,  ftiarp  aromatic  gumms,  as  ammoniacum,  galba- 
num,  opopanax,  fagapenum,  and  frefh  butter,  and  alfo 
by  cataplafms,  unguents,  and  emplafters  compounded  of 
thefe.  Thirdly ,  By  opening  the  way  for  the  matter  thus 
prepared  by  fed  ion  or  cauftics. 

The  faults  of  the  humors  vitiated  in  the  whole  mafs 
being  known,  as  we  have  fhewn  in  the  femeiotic  part, 
indicate  the  contrary  medicines.  Too  much  thinnefs  or 
fluidity  requires  thickening,  as  by  gellies  made  of  the 
parts  of  animals  and  vegetables ;  and  drink  prepared  of 
water  thickened  by  meal,  without  fermentation  the  ac¬ 
tions  of  the  vifeera  being  increafed  and  promoted  by  a 
good  diet,  exercife,  and  air,  and  confirmed  alfo  by  the 
ufe  of  proper  cordials  and  corroborating  medicines. 

If 
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If  the  humors  be  too  thick,  they  are  to  be  attenua* 
ted,  by  thin  and  light  diet,  as  broths  well  boiled  with 
attenuating  herbs,  fuch  are  endive,  fuccory,  fmallage,  &c. 
with  white  bread,  as  alfo  by  the  ufe  of  lharp  pickles  or 
feafoning,  as  muffard,  horfe-radifh,  fcurvey-grafs,  onions, 
leeks,  and  aromatic  fpices,  &c.  By  diluting  likewife  with 
drink,  fomentations,  baths,  and  injections,  made  of  wa- 
try  things  and  allifted  with  heat,  or  the  motion  and 
exercife  of  running,  riding  on  horfeback,  or  in  a  coach. 
Alfo  by  ffimulating  fudorifics,  diuretics,  purges,  vomi¬ 
ting,  bliftering,  or  mercurial  medicines,  and  aromatics. 
Lafllj ,  By  ftrong  refolvent  medicines,  as  fixed  alkalies, 
volatile,  and  foapy  falts,  and  medicines  compounded 
of  fuch. 

But  too  much  motion  of  the  humors  in  circulation, 
and  feparation,  and  expulfion,  or  excretion,  indicate 
the  appealing  of  that  motion,  which  is  to  be  done,  by 
taking  from  that  ffimulating  quality,  which  excites  the 
fibres  thereto,  and  alfo  by  correcting  it  with  its  contra¬ 
ries  ;  wrhich  is  done  by  finding  out  the  nature  of  the 
humor,  and  blunting  the  force  thereof,  by  diminifhing 
the  quantity  of  themafs  of  humors,  and  laying  them  quiet, 
by  the  ufe  of  opiates  and  anodynes.  But  when  that 
motion  is  too  little,  it  muff  be  raifed  and  excited  by 
taking  away  the  impediment,  by  the  ufe  of  evacuating 
medicines  and  correctives  which  attenuate,  as  alfo  by  cor** 
dial,  ffrengthening  medicines. 

The  acrimony  of  the  humors  being  alfo  known,  in¬ 
dicates  the  dulling  of  that  fharpnefs,  by  diet,  made  of 
fuch  things  as  are  almofl  infipid  ;  for  example,  meal, 
gellies,  and  foft  oily  things,  as  milk  with  bread,  and  things 
fomething  acid  ;  frefh  broth,  fiefh  and  fi fh  ;  wheat 
bread  well  fermented  and  baked ;  frefh  almonds^  cocoa 
nuts,  and  piffachios ;  fweet  fruit  perfeCfly  ripe,  drink¬ 
ing  of  water,  and  quietnefs  of  mind  and  body ;  by  dilu¬ 
ting  the  humors,  with  watry  lenients,  a  little  oily  and 
^molliept,  in  the  form  a  ptifan  or  emulfion,  by  draughts* 
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baths,  glyfters,  or  inje&ion  ;  and,  Ujily ,  by  opiates  and 
anodynes. 

If  the  humor  be  acid  and  acrid,  that  fharpnefs  may 
be  corrected,  by  convenient  diet,  as  eggs,  fleftr  and  fiftt 
which  are  a  little  oily  and  with  fuch  feafoning  as  dif- 
pofes  them  to  an  alkalious  difpofition,  as  watry  and  fat 
oily  drink,  beer,  Brmfwick^  mumm,  maknfy,  canary, 
and  Spanijh  wine,  metheglin,  &c.  reft  alfo  is  very  con¬ 
venient  whilft  the  humors  are  fharp,  but  afterwards 
moderate  motion  may  be  ufeful,  being  gradually  increas¬ 
ed  ;  chearfulnefs  of  mind  is  likewife  requifite  and  acid 
abforbing  medicines,  as  crabs  eyes  and  claws,  bones  of 
fifhes  dried,  Shells  of  fifh,  pearl,  coral,  and  chalk  ; 
alfo  fat  earths,  as  the  Armenian,  Letnnian ,  and  fealed, 
blood  ftone,  dragon’s  blood,  filings  of  iron,  reduced 
fine  by  rufting  and  grinding,  and  the  like.  Thofe, 
moreover,  may  here  be  ufed  which  turn  the  acid  into  a 
foft  compound  fait  fit  for  circulation,  as  volatile  alkaline 
falts,  and  fixed  and  lixiviate  ones ;  alfo  fuch  things  as  are 
of  a  foft  oily  nature,  and  blunt  the  edges  of  fuch  hu¬ 
mors  and  prove  emollient ,  and,  laftlp  foft  watry  di¬ 
lutee. 

Alkalious  acrid  humors  require  a  diet,  confifting  of 
the  milk  of  animals  fed  with  foft  herbs,  or  whey  and 
skimmed  milk.  Fruit  is  good  alfo,  and  acid  mealy  fubftan- 
ces.  The  drink  ought  to  be  thin  acidulated  and  (light¬ 
ly  fermented  ;  the  body  fhould  be  kept  quiet,  and  of  a 
moderate  temper,  and  here  fuch  medicines  are  proper  as 
may  alter  this  humor  into  a  foft  compounded  fait  fit  for 
circulation ;  fuch  are  all  acids,  fharp  acid  whey  skimmed 
milk,  or  milk  turned  fowre,  alfo  fuch  vegetables  are  here 
of  ufe  as  have  an  acid  quality,  as  forrel,  tartifh  cher¬ 
ries,  barberries,  the  juice  of  oranges,  citrons,  lemmons, 
Rhenifh  wine,  vinegar,  fpirit  of  vinegar,  Rhenijh  tartar, 
the  cream  and  cryftals  of  it,  tamarinds,  &c.  likewife 
fpirit  of  fulphur,  vitriol,  fait,  nitre,  pure  and  dulcified 
mtrum  mtratnm ,  or  marine  fait  acidulated,  which  dull 
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the  acrid  alkaline  parts  by  being  admitted  into  their  pores ; 
to  which  purpofe  ferve  the  troches  of  vipers?  all  forts  of 
foft  and  fat  earths,  as  the  Armenian ,  Lemnian ,  dec*  or 
foft  oyls  which  involve  the  alkalious  parts,  as  all  thofe 
that  are  newly  exprelfed,  fulphur  with  its  flowers*  and 
foft  watry  diluters. 

Muriatic,  or  fea  fait  joined  with  acrimony,  indicates  a 
diet  altogether  without  fait,  a  watry  drink  {lightly  a- 
eidulated  with  fpirit,  and  emollient  and  diluting  medi¬ 
cines,  or  lixiviotis  ones  of  quick  lime,  and  thofe  things 
in  general  that  deftroy  and  ferve  to  take  away  acrimony. 

Oyly,  aromatic,  choleric,  putrid,  or  rancid  acrimony, 
dilates  a  diet  of  inflpid,  unfalted  herbs,  acid  fruit,  and 
meat  gently  acidulated ;  drink  of  water  acidulated  with 
oxymel,  or  a  decodion  of  fruits ;  the  body  at  reft, 
and  moderately  cool ;  foapy  medicines  gently  acidulated, 
honey,  manna,  caflia,  and  fugar ;  the  juice  of  ripe  fruits 
newly  exprefled,  or  the  juice  of  fome  herbs,  oxymel 
and  fope,  and  all  things  in  general  that  are  good  againft 
acrimony.  Acid,  auftere  humors  require  the  fame  as 
acrimony,  and  an  acrimonious  acidity. 

Whoever  duly  confiders  what  we  have  here  delivered, 
and  hath  read  Hippocrates  and  Galen>  or  is  acquainted 
with  medicines,  will  foon  find  out  fuch  as  are  fit  to 
promote  co&ion,  and  a  crijis  in  acute  or  chronic  dif- 
tempers,  either  to  excite  or  promote,  dired  or  finifti 
them  :  thefe  intensions,  confiding  chiefly  in  attenua¬ 
ting  what  is  too  thick,  mollifying  fharp  humors,  o- 
pening  the  way  where  there  are  obftrudions,  ftrengthen- 
ing  the  relaxed  parts,  and  thofe  that  are  too  ftiff  or 
rigid,  or  moderating  their  motion. 

From  hence  we  may  know  wrhat  to  think  of  the 
chymical  principles,  or  the  Panacea ,  or  univerfal  medi¬ 
cine,  for  this  cannot  operate  by  its  own  virtue  in  a 
dead  body,  but  requires  the  afliftance  of  life  and  mo¬ 
tion  to  put  it  in  adion,  fo  as  to  exercife  its  qualities; 
£K>r  does  it  ad  upon  any  one  part  that  is  dead,  that 
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frill  adheres  to  the  reft,  whether  it  be  pus,  ichor,  or 
mortified,  its  virtues  extending  no  farther  than  the  li¬ 
ving  parts.  It  cannot  reftore  the  vital  liquids  of  k- 
felf,  nor  change  the  matter,  or  ichor ,  into  a  natural 
humor.  Nor  does  it  reftore  the  folid  parts  extirpated 
or  confumed,  either  of  the  veffels,  bowels,  or  limbs. 

A  great  variety  of  diftempers  may  arife  from  the 
fame  ft m pie  and  material  efficient  caufe,  if  applied  to 
different  parts  of  the  body.  Nay,  a  great  many  fe- 
vere  difeafes  are  owing  only  to  the  varied  motion  of 
the  animal  fpirits,  and  barely  to  obftrudions  in  the 
part  of  life  remaining  ;  and,  laftly ,  only  from  cramps, 
or  convulfive  contractions,  wind,  fmall  ftimuli  and  poy- 
fons  ;  and  hence  it  is  evident  that  a  great  many  diftem¬ 
pers  may  be  cured  with  one  medicine,  but  not  all* 
The  mo  ft  univerfal  medicines  hitherto  known  are  wa¬ 
ter,  fire,  mercury  and  opium. 


Chap.  IX.  Sect.  I. 

Concerning  the  curative  In  die  a- 
■  tions  of  Medicines  'which  eva¬ 
cuate  Fluids. 

TH  E  matter  of  diftempers,  or  that  which  arc 
indicates  to  be  difeharged,  is  evacuated  two  ways, 
fir  ft)  by  the  natural  emundtories  of  the  whole  external 
skin,  and  of  the  noftrils,  mouth,  jaws,  gullet,  ftomach, 
inteftins,  bladder,  and  Vrcthm  \  Jecondlj ,  by  artificial 
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bftes  in  the  blood  velfels  by  phlebotomy',  or  arterioto- 
my,  fcarifications,  or  leeches;  and  in  the  lymphatics* 
byxauftics  and  veficatories  ;  but  in  both,  by  iffues, 
fetons,  ulcers,  and  fiftula’s.  So  thajt  the  firft  diftinc- 
tion  of  evacuations  is  taken  from  the  difference  of  the 
emundtory,  through  which  the  morbific  matter  paffes, 
and  the  fecond  from  the  difference  of  the  matter  which 
is  difcharged  thro’  every  part. 


Se6l.IL  Of  diaphoretic  Medicines » 

And,  firft,  fweat  is  difcharged  out  of  the  body,  and 
the  matter  of  perfpiration,  through  the  skin,  and  medicines 
that  caufe  the  former  evacuation,  are  called  fudorifics,  or 
hydrogogues,  and  thofe  which  promote  perfpiration,  dia¬ 
phoretics,  or  perfpiratives,  which  differ  only  in  de¬ 
gree  of  a&ion ;  and  thefe  are  all  fuch  things  as  violent¬ 
ly  move  the  humors  through  the  whole  body,  and 
diminifh  the  refiftance  in  the  exhaling  veffels  about 
the  skin. 

The  firft  is  done  by  the  plentiful  drinking  of  warm 
water,  alfo  by  acids  fermented,  and  turned  foure,  ef- 
pecially  diftilled,  belonging  to  vegetables,  or  the  parts 
of  foffils  very  much  attenuated,  and  fubtiliized  by  of¬ 
ten  repeated  diftillations,  efpecially  if  thefe  are  mixed 
and  drank  with  water  ;  by  volatile  alkalies  alfo,  and 
fixed  ones  diluted  with  water ;  and,  fourthly ,  by  all 
compound  falts  of  this  kind,  diffolved  in  water  ;  alfo 
cryftals  of  metals,  falts  joined  with  them,  or  the  me¬ 
talline  parts  themfelves,  very  much  attenuated,  and  not 
too  fliarp,  as  common  diaphoretic  Stibium ,  and  that  of 
Helmont ,  the  fulphur  fiibii  fixatum  Tachenianum ,  bezjoar- 
dicum  miner  ale,  diaphoretic  mercury,  Crollius's  aurum 
diaphoreticum ,  cinnabar,  and  a  great  many  more ;  which 
are  found  to  perform  nothing  fenfible,  and  are,  therefore, 
called  diaphoretics,  or  to  operate  by  the  faline  acrimony 
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flicking  to  them,  and  then  they  often  force  out  fweat. 
Sweating  is  alfo  procured  by  fpices,  endowed  with  3 
fharp,  fubtle  acrimony,  as  common  and  Roman  worm- 
wood,  fouthern-wood,  afparagus,  gum  ammoniac,  bur- 
doc,  brook-lime,  betony,  carduus,  caroway,  centoryi 
cinnamon,  faffron,  maiden-hair,  dittany,  galangal,  gen¬ 
tian,  muflard,  hyflop,  laurel,  motherwort,  baum,  mint* 
rofemary,  rue,  favin,  fage,  farfaparilla,  faffaphras,  fca- 
bious,  fcordium,  tanfey,  thyme,  nettles*  zedoary,  &c» 
with  the  treacles  compounded  of  thefe,  mithridatc* 

,  diafcordium,  EleEl.  de-ovo^  the  orviatan,  &c. 

The  matter  is  promoted  by  a  careful  cleaning  of 
the  whole  skin*  by  fleams,  wafhing,  baths,  and  rub¬ 
bing  5  by  loofening  all  the  cutaneous  and  fubcutaneous 
veffels,  and  this  end  is  well  anfwered  by  the  fleams  of 
water  applied  to  the  whole  skin,  except  the  head  3 
it  is  alfo  performed  by  an  increafe  of  external  heat 
about  the  body,  when  naked  in  bed,  by  the  vapors 
of  a  bath,  or  fpirits  of  wine  kindled ;  thefe  acting  gently, 
occafion  perfpiration. 

The  body  is  prepared  for  an  eafier  difcharge  here-7 
of,  if  required,  firfi ,  by  an  attenuation  and  dilution 
of  the  humors,  and  a  relaxation  and  opening  of  the 
veffels.  ,  ... 

Sweating,  and  diaphorefis  are  indicated  in  difeafes* 
firft'  by  the  beginning  of  a  critical  fweat,  curing  or 
eafing  the  diflemper ;  fecondljj  by  the  fubtility  of  the 
morbific  matter  difperfed,  or  to  be  difperfed  through  all 
the  veffels,-  as  in  the  plague,  venomous  bites,  and  the 
Lues  Venerea ,  when  the  humor  is  very  fubtle,  and  not 
yet  fixed ;  thirdly ,  by  the  particular  difpofition  of  the  fick 
perfon  ,•  fourthly ,  by  the  epidemic  conflitution  known  5 
fifthly ,  by  the  various  obflrudlions  throughout  the  body, 
which  are  to  be  refolvefb  efpecially  in  diflempers  of  the 
skin,  as  the  itch,  fcorbutic  eruptions,  the  leprofy,  and 
the  venereal  diflemper  when  grown  ulcerous. 
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Sed.  III.  Of  difeharging  phlegm  by  the  noflrils* 

All  the  parts  of  Schneiders  pituitary  membrane  dif- 
charge  themfelves  into  the  noflrils ;  this  membrane  is 
very  large,  and  diftributed  through  a  great  many  ca¬ 
vities,  and  feparates  a  mucus,  miflaken  for  that  of  the 
brain  ;  here  alfo  the  natural  humor  of  the  eyes,  as  well  as 
tears,  are  difeharged,  the  liquid  matter  in  a  coryza^  and  the 
groffer  in  a  phlegmatic  catarrh;  fo  that  a  great  quan¬ 
tity  of  humors  may  be  here  evacuated  by  the  force 
of  nature  in  diflempers,  as  well  as  by  medicines. 

This  difeharge  is  indicated,  firfl,  by  a  cold  coryza , 
a  catarrh,  the  fneezing  diftemper,  matter  falling  down 
through  the  noflrils,  and  by  diflempers  wherein  wa- 
try  humors  flow  hither  ;  fecondlj ,  by  the  temper  of 
the  perfon,  finding  benefit  from  fuch  a  difeharge ;  thirdly , 
by  the  revulfion  to  be  made  from  the  lungs  in  the 
diffemper  called  Bronchi,  a  Peripneumonia ,  or  a  Phthifis. 

It  is  increafed  and  ftirred  up  by  fomentations,  fleams, 
or  a  decodion  fnuffed  up  the  noflrils ;  firfly  of  warm 
water  boil’d  with  emollients  a  long  time  ;  ficondly ,  the 
lame  being  made  fharper  by  the  addition  of  honey  or 
iugar;  thirdly ,  by  a  decodion  of  betony,  lavender,  mar¬ 
joram,  rofemary,  or  rhubarb  fweetened  with  honey,  or 
jharpened  ;  fourthly  by  thefe  herbs  twifted  together,  and 
put  up  the  noflrils ;  fifthly ,  by  every  thing  that  is 
fharp  and  ftimulating,  as  fugar,  lair,  fal  armoniacy  pow¬ 
der  of  antimony,  tobacco,  hellebore,  Euphorbium. , 
&c. 

If  this  difeharge  be  too  violent  it  is  flopped,  efi 
pecially  if  attended  with  fneezing,  and  the  defluxion 
be  lharp,  by  frefh  milk  warm,  or  mallows  boiled  in 
it,  and  fnuffed  up ;  ficondly ,  by  fnuffing  up  the  fleams 
of  lighted  benjamin,  maftich  olibanum,  amber,  frank- 
incenfe,  or  the  milder  fpices  or  fweet  o  feented  herbs,  as 
marjoram  and  penny-royal* 

But 
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But  if  this  discharge  is  much  promoted,  thro’  ill  cuf> 
tom,  it  draws  too  many  humors  to  the  part. 

Sed.  IV.  Of  the  difcharge  by  the  fdival  vejfels • 

A  large  difcharge  of  faliva,  and  the  artificial  evacua¬ 
tion  thereof  is  indicated  ;  firfi,  by  a  cribs  made  this 
way  ;  feccndly ,  by  the  particular  nature  of  the  difeafe 
lodged  in  the  glands  and  fat  membranes,  especially  in 
the  cure  of  the  venereal  difeafe,-  thirdly ,  by  the  nature 
of  the  epidemic  diftemper 

The  body  is  prepared  for  it  by  the  large  and  con¬ 
tinued  ufe  of  attenuating  decodions  that  are  lenient* 
diluting,  and  adually  hot,  as  Scabious,  pellitory,  bur- 
doc,  china,  farfaparilla,  faffaphras,  Sanders,  are  the  prin¬ 
cipal  ingredients  here.  It  is  raifed,  firfi ,  by  wafting 
the  mouth  ;  fiecondly ,  by  the  gentle  and  continual  chew¬ 
ing  of  Something  tough  things,  as  maftich,  wax,  myrrh,  es¬ 
pecially  if  Sharp  things  be  mixed  with  them,  as  pel- 
litory,  ginger,  pepper,  &c,  thirdly ,  by  drawing  in  irri¬ 
tating  Sharp  vapors,  as  that  of  tobacco.  Sage,  rofemary* 
marjoram,  &c.  fourthly,  especially  by  the  adion  of  me¬ 
dicines,  which  excite  a  flight  but  continued  loathing* 
as  Stibium  not  quite  fixed,  nor  yet  quite  emetic,  a  lit¬ 
tle  common  vitriol  being  taken  at  the  fame  time ;  fifthly * 
by  thofe  things  that  quite  diffolve  all  the  parts  of  the  blood, 
and  turn  it  into  lympha  and  caufe  fputation,  as  crude 
mercury,  cinnabar,  a  folution  of  quick-fiver  in  aqua¬ 
fortis,  white  and  red  precipitate,  turbith ;  mineral,  fub- 
limate  mercury  diffolved,  &c.  But  principally  quick- 
fiver,  if  the  head,  neck  and  face  be  kept  warm,  promotes 
that  addon. 

Too  great  a  falivation  is  leffened,  flopped,  or  mode¬ 
rated  ;  firfi ,  by  a  large  and  conftant  ufe  of  warm  e- 
mollient  fluids,  as  a  decodion  of  mallows  and  liquorice 
in  milk  and  water;  fieeondly,  by  allaying  its  force  with 
Sweet  oyly,  anodyne  emulfions,  diacodium,  or  opium 

B  b  %  prudently 
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prudently  mixed ;  thirdly ,  by  making  a  revulfiori  to 
other  parts  by  any  large  evacuation,  efpecially  purging. 
But  here  a  great  deal  of  care  is  to  be  taken  left  the 
violence  of  this  fharp  humor  moved  Ihould  fall  upon 
other  parts  with  greater  danger. 

Seel.  V.  Of  emetics ,  or  a  difeharge  hj  vomiting. 

Vomiting  is  indicated,  firfl ,  by  the  foulnefs  of  the 
mouth  in  a  morning,  and  its  bitterifh  relifh,  by  rift¬ 
ing,  loathing,  a  gnawing  of  the  ftomaeh,  and  the  ap¬ 
petite  gradually  declining,  without  a  fever,  or  other 
caufe  attending;  fecondly ,  by  fpontaneous  and  eafy  vo* 
miting  ;  thirdly ?  by  the  nature  of  the  matter  known, 
being  moveable  or  immoveable  ;  fourthly ,  from  the  fill- 
nefs  and  obftrudHon  of  the  place  affe&ed  below  the 
diaphragm,  efpecially  if  that  affedion  is  primary  and 
nothing  contraindicates ;  fifthly ,  by  the  general  or  epi¬ 
demic  nature  of  the  difeafe ;  fixthly ,  by  the  conftitution 
of  the  year. 

Emetics  are  forbid  by  the  contraries  hereto.  But 
the  body  is  prepared  to  vomit  more  eafily  and,  fafely  ; 
firfiy  by  making  the  matter  moveable,  by  diluting  it, 
attenuating  and  dilfolving  thereof;  fecondly ,  by  relax¬ 
ing  and  rendering  the  paftage  flippery  with  emollients, 
oyly  and  foft  things;  thirdly ,  by  firfl:  letting  blood, 
if  the  body  be  full  of  humors,  or  too  ftrong,  and 
very  much  difturbed. 

-  It  is  raifed  and  excited;  firfly  by  irritating  the  fpi- 
ritsi  throJ  the  prefence  of  an  idea  that  produces  a  great 
loathing,  or  fome  unufual  agitation,  as  failing,  &c,  fi~ 
cendlyy  by  tickling  the  fibres  of  the  jaws  and  pharynx 
with  a  feather  dipped  in  oyl  ;  thirdly ,  by  drinking  a 
great  quantity  of  warm  unfalted  water,  with  oyl,  ho¬ 
ney,  fugar,  &c,  fourthly  by  every  thing  that  is  very  fliarp 
and  vifeous,  as  the  flowers  and  feeds  of  dill,  leaves  of 
afarum,  Crocusy  and  glafs  of  antimony,  the  flowers 

and 
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and  regulus  thereof,  in  fubftance  or  infufion,  emetic 

O 

wine,  Mercurim  vita  and  turbith  mineral,  which  ac¬ 
cording  to  their  different  degrees  of  ftrength,  have  va¬ 
rious  effe&s ;  fifthly ,  by  mercury  made  ftiarp  with  a- 
cids,  which  have  various  effects  likewife,  as  the  acid 
is  more  predominant  and  adheres  to  it  more  openly, 
fparingly,  or  latently. 

The  choice,  dofe,  forms,  and  the  time  in  the  life 
of  thefe  are  indicated  by  the  age,  fex,  diipofition,  fea- 
fon  of  the  year,  and  the  nature  of  the  matter  of  the 
difeafe  which  is  to  be  difcharged, 

It  is  promoted  by  the  plentiful  drinking  of  water, 
warm  and  fweetened  with  honey,  and  repeated  after 
every  difcharge.  ’Tis  alfo  mitigated  by  the  fame 
fweet  oyl  drank,  or  opiates,  aromatics,  grateful  acids 
and  ftrengthening  things  taken  inwardly,  or  outward¬ 
ly  applied. 

Seel.  VI.  Of  difcharge  by  purging. 

Many  things  may  be  difcharged  into  the  ftomach 
and  inteftins,  and  brought  this  way  out  of  the  body, 
as  the  faliva  and  dime  of  the  mouth,  jaws,  gullet,,  fto¬ 
mach,  both  forts  of  bile,  the  pancreatic  juice,  the  di¬ 
luted  thin  humor,  or  (lime  of  the  guts,  the  black  cho¬ 
leric  fubftance  of  the  blood,  and  of  the  vifeera  in  hy¬ 
pochondriac  perfons,  the  ferous  humors  of  the  blood, 
and  any  purulent  matter  from  a  critical  abfeefs,  whe¬ 
ther  fymptomatic  or  original. 

This  difcharge  is  indicated,  firfi ,  by  a  flux  Jof  the 
belly,  which  is  not  confumprive  ;  fecondly>  by  the  mor¬ 
bific  matter,  and  its  place ;  thirdly ,  by  the  part  being 
full,  and  lying  below  the  diaphragm  ;  fourthly ,  by  the  par¬ 
ticular,  general,  or  epidemic  nature  of  the  diftemper  $ 
fifthly ,  by  revulhon ;  fixthly ,  by  the  ftgns  of  co&ion  ; 
fventhly ,  by  the  condition  of  the  lick  perfon* 

Eh  3  ft. 


374  -d  Complete  Theory 

It  is  forbid  by  the  contrary;  the  matter  to"  be 
difcharged  is  to  be  prepared,  if  there  be  occafion,  by 
the  fame  things  as  in  vomiting. 

It  is  provoked  by  whatever  dilates  and  gently  fii- 
mulates,  and  is  received  in  a  large  quantity,  the  body 
being  empty  and  hungry,  and  moderately  cold  ;  of  this 
kind  are  mineral  waters,  either  chalybeate  and  fulphu- 
reous,  or  faline,  by  drinking  whey,  or  the  juice  of 
ripe  and  frefh  fruit ;  fecondly ,  by  flippery  lubricating 
things  joined  with  a  flimulating  acrimony,  fweet  oyl 
newly  expreffed,  fat  broth,  emollient  deceptions,  fugar, 
honey,  caffia,  manna,  turpentine,  pale  rofes,  fyrup  of 
rofes  folutive,  the  juice  of  pale  rofes,  gum  ammonia- 
cum,  galbanum,  myrrh,  opopanax  and  fagapenum,  ta¬ 
ken  in  a  moderate  dole ;  thirdly ,  by  gentle  acrimoni^ 
ous  things  that  are  fomewhat  grofs,  which  makes  them 
flay  and  adt  in  the  firft  paffages,  as  acid-fweet  prunes, 
new  figs,  grapes,  currants,  rhubarb,  tam'arinds,  myroba- 
3ans,  tartar,  aloes,  mercurius  dulcis,  courfely  powder’d, 
and  polypody  ;  fourthly ,  by  fharp  things,  as  afar  urn, 
tarthamom  feeds,  agaric,  mechoacan,  jalap,  turpeth, 
liermodaPlyls,  fena,  fcammony,diagrydium,  and  fores  Per - 
fic<z ;  fifthly ,  by  fharp  cauffics,  as  black  hellebor,  vera- 
irum ,  iris,  gamboge,  elaterium,  lapis  lazuli,  euphorbi- 
u m  mezereon,  cryflals  of  filver ,  white,  red,  and 
yellow  precipitate ;  fixthly ,  by  various  compofitions  of 
ihefe  in  feveral  forms. 

The  choice,  dole,  form,  I  preparation,  and  time,  are 
indicated  as  in  vomiting ;  but  efpecially  by  the  nature 
of  the  humor  to  be  difcharged,  according  to  which 
they  are  called  laxatives,  purgers  of  choler,  phlegm, 
water,  and  melancholy,  and  Panchymagog<t0  which  bring 
away  all  forts  of  humors. 

This  difcharge  is  promoted  by  broth,  far,  or  but¬ 
tered,  frefh  whey  and  the  like.  It  is  flopped  by  drink¬ 
ing  of  oyl,  acids,  afiringents,,  opiates,  fpiritiious  things, 
and  by  revulfion  to  pther  parts. 
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A  difcharge  through  the  inteftins  by  glyfters  is  in-  » 
cheated;  firfi,  by  the  part  affeded;  ficondly ,  by  the 
matter  to  be  difcharged ;  thirdly ,  by  the  firength  of 
the  perfon,  and  his  difpofition,  and  at  the  fame  time,  a 
neceflity  of  evacuation  being  urgent;  fourthly,  by 
the  drynefs,  heat,  and  too  much  motion  of  the  hu¬ 
mors  in  acute  diieafes ;  fifthly ,  from  a  re-vulfi on  to  be 
procured,  and  required  in  the  fibres,  and  fharp  hu¬ 
mors. 

Glyfiers  are  various,*  firfi,  diluting  ones  made  of 
whey,  water,  and  new  beer;  ficondly,  emollient,  and 
lenient,  as  of  fat  broth,  oyl,  emollient  decodions, 
milk,  fugar,  foap,  and  fyrups ;  thirdly ,  milder  ftimula- 
ting  ones ;  as  fait  or  nitrous  water,  a  decodion  of  the 
gentler  purgers,  urine,  &c.  fourthly ,  fharp  ones,  from 
decodions  of  {harper  medicines ;  fifthly ,  the  mod  in¬ 
fallible  ufually^are  the  fmoke  of  tobacco  injeded. 

From  hence  we  may  know  the  ufe  of  fuppofitoiies, 
whether  moving,  flimulating,  or  fharp ;  as  honey  boil¬ 
ed  thick,  hard  fugar,  and  foap,  mixed  with  acids  of 
any  degree.  Where  the  fame  is  to  be  obferved,  as  in 
vomiting,  or  purging. 

Sed.  VII.  Of  diuretics ,  or  medicines  that  difcharge  by 

urine . 

Evacuation  by  the  urinary  paflages  is  indicated; 
firfi ,  by  the  figns  of  codion ;  ficondly ,  by  the  critical 
flux  of  morbific  matrer  through  the  kidneys  ;  thirdly , 
by  falir.e,  foapy,  lubtile,  terrene,  fcorbutic,  or  puru¬ 
lent  morbific  matter  ;  fourthly ,  by  the  part  affeded ; 
fifthly ,  by  the  epidemic  confutation;  fixthly ,  by  the 
difpofition  of  the  fick  encouraging  this  difcharge,  or  be- 
in"  accuftomed  to  it. 

It  is  forbid  by  the  contraries :  but  promoted  ;  firfi , 
by  the  plentiful  ufe  of  water,  or  watery  fluids;  ficondly , 
by  fixed,  alkaline,  and  volatile  fairs,  fimple,  or  com- 
.  :  B  b  4  pound 
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pound;  thirdly ,  by  neutral,  fixed  falts  compounded,  as 
marine  fait,  Sal  Gemma ,  fait  of  nitre,  borax,  alum, 
tartar  tartarifed,  or  oyfler-fhells  diffolved  with  an  acid, 
in  the  body,  or  out  of  it,  the  juice  of  fhell-fifh,  and 
©yfters  made  with  that,  and  fait  ammoniac  ;  fourthly 9 
animal  humors  turning  acid,  acid  whey,  or  four 
skimm’d  milk ;  fifthly ,  by  the  gentle  acids  of  vegetables, 
as  oranges,  citrons,  lemons,  and  Rhenifh  wine;  fixthlyy 
by  the  acid  fpirits  of  vinegar,  nitre,  fair,  fulphur,  a- 
lum,  and  vitriol,  fimple,  or  compound,  and  fait  of  am¬ 
ber  ;  feventhly ,  by  fmallage,  and  afarum  boy  led,  afpara- 
gus,  bitter  almonds,  wild  carrot,  eryogos,  Milium  So •? 
iis,  parfley,  pimpinel,  faxifrage,  eighthly ,  all  com- 

pofitions  of  thefe. 

Diuretics  are  affifted,  by  an  empty  flomach,  good 
codlion  preceding,  a  gentle  motion  of  the  body,  air  a 
little  cold,  and  warm  things  at  the  fame  time  applied 
to  the  loins,  hypogaftria,  the  pubes,  and  peritoneum. 

It  is  flopped,  or  prevented,  by  thick  emulfions  and 
gellies,  aftringents,  and  ftrengthening  things ;  by  opi¬ 
ates,  &c.  by  determining  the  humors  toother  places,  and 
by  fweat  continued  for  lome  time. 

Se<5h  VIII.  Of  difcharges  by  the  Menflrua. 

The  difcharge  of  menftruous  or  Iochial  blood  is 
indicated,  by  the  age,  fulnefs  of  body,  and  any  di- 
ftcmper  depending  on  them,  or  their  fymptoms,  as  par¬ 
ticularly  in  lying  in. 

It  is  promoted ,  by  things  determining  towards  the 
womb,  by  fomenting,  and  bathing  the  feet  and  legs; 
and  by  rubbing  both  them,  the  thighs,  and  hypoga- 
flria ;  and  by  cupping  glafles  applied  to  the  thighs, 
and  upper  part  of  the  legs,  and  often  renewed ;  by 
bleeding  in  the  feet,  and  plaifters  of  fetid  gums  appli¬ 
ed  to  the  navel,  thighs  and  legs ,  fccondlyy  by  opening 
things  conveyed  in  the  form  of  vapors,  baths,  or  fo¬ 
mentations 
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mentations  into  the  womb,  and  vefTels  about  it;  and 
likewife  inwardly  taken,  fuch  as  birth-wort,  mother¬ 
wort,  calamint,  dittany,  marjoram,  mint,  rofemary, 
rue,  favin  tanfey,  fetid  gums;  aloes,  myrrh,  faffron* 
borax,  fleel,  amber,  volatile  alkaline  falls,  and  diflilled 
aromatic  oyls, 

They  are  alfo  to  be  promoted,  by  chirurgical  reme¬ 
dies,  diet  and  medicines,  which  are  oppofite  to  the 
particular  impediment,  in  different  tempers.  If  it  be 
too  great*  it  is  flopped,  by  reyuHion?  aflringents  and 
opiates. 

Sed.  IX.  Of  Phlebotomy . 

Bleeding,  at  fuch  diflances  as  not  to  weaken,  empties 
the  veins  and  arteries,  and  makes  the  reli fiance  in  cir¬ 
culation  the  lefs,  the  velfels  by  this  means  being  con- 
traded,  and  yet  full,  are  at  liberty  to  exercife  their  elaf- 
tic  power  of  contradion.  It  alfo  ratifies  the  blood, 
and  makes  room  for  its  attenuation,  and  fo  opens  ob- 
drudions,  and  promotes  circulation,  fecretion  and  ex¬ 
cretion.  It  alfo  makes  revulfion  and  cools. 

By  this  means  it  relieves  in  abundance  of  diflempers, 
and  makes  great  alterations.  It  is  indicated,  by  too  great 
a  quantity,  and  too  great  a  refiflance  to  the  motion  of 
the  hearr,  and  a  fuffocation  by  tumor,  arifing  from  too 
great  a  quantity,  or  rarefadion  in  the  arteries.  It  alfo 
relieves  from  a  threatened  fuffocation,  by  too  great  an 
extenfion  of  the  vefTels;  when  the  blood  is  too  thick 
and  clogged  ;  in  great  and  inflammatory  obflrudions, 
where  there  is  pain,  tumor,  rednefs,  and  heat,  and  a 
fuppreffion  of  fweat,  faliva,  and  urine;  when  circula¬ 
tion  is  either  too  brisk,  or  too  flow,  for  the  before- 
mentioned  reafons.  It  abates  heat  in  all  the  vef- 
fels,  and  the  force  of  the  blood  upon  any  parr,  as,  in 
hemorrhages,  and  fluxes.  It  is  indicated  alfo  in  known 
epidemical  cafes?  and  by  the  age,  fex,  manner  of  Ij- 
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ving,  and  temper,  or  an  ill  habit  of  body;  and  makes 
room  for  medicines,  and  the  mixture  of  them  with 
the  humors,  fo  that  they  may  exert  their  power  in 
great  cures. 

It  is  beb  performed  with  a  large  orifice,  and  in  a 
large  vein  free  from  arteries,  nerves,  and  tendons,  quicken- 
ing  the  motion  of  the  blood  while  it  runs,  by 
brong  refpiration,  and  the  motion  of  the  mufcles  about 
the  opened  vein.  The  difeharge  is  promoted  alfo  by  the 
perfon’s  ly ing  down ;  and  the  veffels  are  difeharged  by 
fri&ion,  bathing,  and  fomentations. 

It  is  forbid  in  mob  chronic  cafes,  where  there  is  but 
little  blood,  and  a  great  many  obbrudions ;  alfo  in  old 
age,  and  by  the  difpofition,  and  the  known  epidemic, 
or  endemic  nature  of  the  difeafe  or  a  cribs  otherwife 
determined;  likewife  by  weaknefs,  and  a  fmall  quantity 
of  blood,  or  after  delivery.  . 

From  whence  it  appears,  with  what  difadvantage  this 
difeharge  may  be  made,  or  forbore. 

The  drawing  blood  out  of  the  hemorrhoidal  veins 
is  indicated,  by  a  melancholy  temper,  and  diftemper 
where  the  fancy  is  hurt,  by  the  cubomary  dux  of 
thofe  veffels  now  bopped,  and  the  breaking  out  of  it  thro' 
new  ways,  which  was  more  fuccefsful  by  the  hemor¬ 
rhoids. 

It  is  promoted,  by  foftening  thefe  veffels  by  emol¬ 
lient  and  hot  fomentations  made  of  water,  oyl,  honey, 
&c.  and  emollient  glybers,  and  beams,  by  fri&ion 
with  rough  things,  and  leeches;  or  by  the  ufe  of  aloes. 

Scarifications  abb  by  bimulatinganddifcharging,  which 
lets  us  fee  the  benefit  of  leeches.  Setons,  andiffues,  bimu- 
late.  with  gentle  pain,  abed:  the  nerves,  difeharge  fe- 
rum,  and  empty  the  veffels,  which  (hews  when,  and 
where  they  are  indicated. 

Medicines,  that  are  bimujating,  excite  pain,  heat, 
rednefs,  by  putting  the  nerves  in  motion,  and  ading 
upon  determined  parts,  which  produces  a  great  many 

defired 
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defired  effe&s ;  the  want  of  which  indicates  their 
life. 

Stimulation  is  made,  firfl ,  by  flicking  plaiflers, 
which  applied  hot,  adhere  clofely,  and  being  fuc- 
ceffively  taken  away,  and  frefh  applied,  make  the  parts 
hot,  fwell,  and  grow  red.  They  are  made  of  pitch, 
oyl,  and  bituminous  fubflances,  with  caflor,  galbanum, 
pepper,  pellitory,  fal  Gemma,  and  fait  armoniac ;  fecondly , 
by  hot  cataplafms  applied,  and  left  on  till  the  part 
becomes  red,  hot,  tumid,  and  itches ;  thefe  are  made  of 
muflard,  bryony,  garlic,  onions,  watercreffes,  euphor- 
bium,  &c.  thirdly 3  by  veificatories,  or  bliflering  plaiflers  ; 
fourthly ,  by  potential  cauteries,  applied  like  a  poultice, 
or  with  lint;  thefe  are  made  of  fixed  alkalious  falts. 
Lapis  InfernaliSy  mercury  fublimate,  or  alkaline  volatile 
fpirits  and  falts.  They  produce  inflammation,  and  an 
efchar;  fifthly ,  aflual  cautery,  or  a  red  hot  iron. 


C  H  A  P.  X. 


Of  a  palliative  Cure. 

T~r  HE  primary  diflemper  is  always  abated,  by  mitigating 
j[  the  fymptoms  thereof ;  therefore  whatever  removes 
the  fymptoms  almofl  at  the  fame  time,  relieves  the  di¬ 
flemper  ;  now  the  chief  of  thefe  are  pain,  thirfl,  too 
much  watching,  and  fainting  fits. 

Thirfl,  occasioned  by  the  drynefs  of  the  whole  bo¬ 
dy,  is  abated  by  frequent  plentiful  drinking,  of  a  thin, 
watry,  and  mealy  liquor,  made  grateful  by  fome- 
thing  acid;  alio  by  a  thin  decodion  of  barley,  oat¬ 
meal. 
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meal,  bread,  whey,  thin  veal  broth,  or  fmall  beer  with¬ 
out  fpices;  and  ladly,  by  baths,  fomentations,  and 
glyders. 

Third:,  occafioned  by  the  drynefs  of  a  particular  part, 
as  of  the  mouth,  tongue*  jaws,  or  gullet,  is  appeafed; 
firft>  by  the  abovementioned  means;  fecondly}  by  gar- 
garifms,  and  often  wadiing  the  mouth ;  thirdly ,  by  open¬ 
ing  the  glands  and  paffages  by  epithems,  and  fomenta¬ 
tions  that  are  relaxing,  moidening,  and  apertive. 

Third,  occasioned  from  a  (harp  lixiviate,  or  aro¬ 
matic  fait,  is  abated  by  all  thofe  things  that  dilute,  with 
a  mixture  of  acids  and  nitrous  things;  which  fhews 
what  is  to  be  done,  when  mauriatic  fait  is  concerned, 
where  watry  diluting  things  are  proper  But  if  third 
be  occafioned  by  the  unapmefs  of  humors  to  pals  thro’ 
the  veffels,  then  diluting  and  refolving  things  are 
indicated. 

Pain,  as  a  fymptom,  is  eafed ;  firjl,  by  diluting  what 
is  fharp,  glyders  with  a  warm  deco&ion  of  the  grains, 
drink,  fomenting,  and  baths  of  warm  water;  ficond - 
Ijy  by  diluting,  and  refolving  obdructions  the  fame 
way,  and  refolving  medicines;  thirdly ,  by  relaxing  the 
nerves,  with  drink,  fomentations,  baths,  and  injedions 
made  of  modening,  foftening,  and  anodyne  medica¬ 
ments,  gently  dilfolving,  and  correding  diarp  humors,  by 
the  remedies  beforementioned ;  fourthly ,  by  blunting  the 
fharp  humor,  and  relieving  obdrudions  from  too  much 
preffure  of  the  humors;  and  by  emollients,  fuppurative, 
and  cleanfing  medicines,  fifihlj ,  by  dulling  the  fenfe, 
by  narcotics  externally  and  internally  ;  firfl ,  by  gentle 
ones,  as  dowers,  the  feeds  of  poppies,  and  lettice  when 
full  of  milk;  fecondly ,  by  dronger,  as  the  ripe  heads  of 
garden  poppies,  when  the  feeds  are  out,  and  gathered 
before  they  are  dry ;  the  milk  that  drops  out  of  Euro¬ 
pean  poppies  almod  ripe  and  wounded;  thirdly ,  by  The- 
or  Oriental  opium ;  fourthly ,  by  the  dronged  fort, 
as  mandrakes,  nightfhade,  henbane,  &c.  of  which  fo¬ 
mentations* 
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mentations,  liniments,  and  emplafters  being  made,  may 
be  applied  outwardly ;  and  waters,  tinctures,  Syrups* 
powders,  pills,  and  confections  made  for  inward  ufe,  as 
diafeordium,  venice  treacle,  mithridate,  Philonium  Ro - 
manHm ,  &c. 

Too  much  watching  from  any  thing  that  affects  the 
brain,  is  very  hard  to  be  removed,  and  fcarce  with¬ 
out  taking  away  the  diftemper,  as  appears  in  a  phten- 
fy,  Coma-,  melancholy,  madnefs,  &c. 

If  it  be  occasioned  by  too  much  drynefs,  it  is  al¬ 
tered  by  food,  drink,  fomentations,  and  injecting, 
bathing  with  emollient  and  relaxing  things,  as  marSh- 
mallows,  violets,  lettice,  and  fuccory.  If  it  proceed 
from  fharpnefs,  that  is  to  be  corrected  ;  but  if  it  arife 
from  too  violent  a  motion  of  -the  humors  upon  the 
brain,  the  cure  is  performed  by  derivation,  baths,  fo¬ 
mentations,  and  bliftering  plaifters  applied  to  the  lower 
parts,  compounded  of  emollients  and  Sharp  things  mixed 
together,  as  emollient  herbs  with  Salt,  vinegar,  and 
Sharp  leven,  ftrong  Spices,  onions  and  leeks ;  thirdly ,  by 
repellents,  at  the  fame  time,  applied  to  the  upper  parts, 
as  vinegar,  or  vinegar  of  rofes,  violets  and  oxy crate; 
Oyntment  of  populeon  and  rofes,  oyl  of  violets,  pop¬ 
pies  and  henbane. 

Opiates  Should  Scarce  be  ufed  internally  ill  this  cafe,' 
except  it  principally  proceeds  from  too  great  motion 
of  the  Spirits,  diluting  and  evacuating  medicines  having 
firft  preceded. 

Too  great  excretions  or  dffeharges  are  to  be  relieved 
as  mentioned  in  the  preceding  chapter.  Too  great 
evacuation  of  blood  from  the  arteries  and  veins, 
being  hurt,  is  flopped  by  comprefs  and  bandage, 
actual  cautery,  thickening  the  fluids,  and  by  contract¬ 
ing  the  Solid  veffels,  where  the  Spirit  of  wine,  and  e- 
therial  Spirit  of  turpentine  are  excellent. 

Fainting 


( 
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Fainting  fits  occafioned  by  ftagnating  humors,  or 
violent  convulsive  cramps  are  removed  by  diluting 
and  relaxing.  But  if  they  proceed  from  fluggifh 
fpirits,  Stimulating  cordials  are  to  be  made  ufe  of. 
If  from  too  much  evacuation,  the  veffels  Should  be 
filled ;  if  from  hySteric  fits,  fetid  antihyfteric  medicines 
muft  be  employed. 
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